WET 


ae OF SURGERY 


Shes 


Fung, 1950 


‘VOLUME 102 +: NUMBER 6 


| © INTERNATIONAL ABSTRACTS 


956 
be 
q 
: 
4 
$4 
GING: ES 4 
| 


D & G gut 


Photomicrograph* shows smooth 
surface of D & G SURGICAL 
GUT with no fraying or rough- 
ness. The soft matte finish pre- 
vents knots from slipping. No 
grinding to size. Full natural 
strength is preserved. 


Another leading gut 


Photomicrograph* detects sur- 
face fraying and roughness. 
This gut was ground to size. It 
appears uniform to the naked 
eye, but the powerful camera 
lens shows imperfections which 
may cause weakness when a 
knot is tied. 


*Medium chromic gut, 5-0; light field method; 106 x 


D & G gut 


Photomicrograph** shows firm, 
even cohesion of plies—twisted 
into strands before chromicizing 
—for greater flexibility. Natural 
collagen firmly bonds the plies 
—holds the twist. This results 
in greater knot strength under 
stress. 


Another leading gu’ 


Photomicrograph** detects sep- 
arate plies in this gut. Here each 
ply was chromicized before 
twisting into suture strand. ‘is 
process limits natural bond "g 
—lowers flexibility and tens.:e 
strength — encourages 


**Medium chromic gut, 00; dark field method; 27 x 


Cyanamid Company, Stam 


Photomicrographs (unretouched) by E. J. Thomas, 
Stamford Laboratory, Research Division of American 
, Connecticut 
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THE EFFECT OF METHIONINE ON THE PRODUCTION OF 
MUCOPOLYSACCHARIDES AND COLLAGEN IN HEALING 
WOUNDS OF PROTEIN-DEPLETED ANIMALS 


K. N. UDUPA, F.R.C.S.(C.), J. FREDERICK WOESSNER, Ph.D., and 
J. ENGLEBERT DUNPHY, M.D., F.A.C.S., Boston, Massachusetts 


RECENT STUDIES (3) have shown that a dis- 
tinct pattern of normal wound healing can 
be described by data derived from estima- 
tions of the sequential formation of muco- 
polysaccharides and collagen in healing 
wounds. An inverse relation exists between 
the level of mucopolysaccharides in tissue 
and the amount of collagen present. The 
formation of the mucopolysaccharides pre- 
cedes collagen formation reaching a peak 
around the third to sixth day and then falls 
rapidly as collagen is formed. On the basis 
of these studies we have suggested that 
wound healing be divided into two stages: 
(1) an initial productive phase in which the 
building blocks of repair are formed which 
lasts from the first to the fifth day after 
wounding, and (2) a collagen phase which 
begins on the fifth or sixth day and lasts 
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until healing is complete. ‘The present study 
is concerned with the effect of protein de- 
pletion on the production of mucopolysac- 
charides and collagen in the healing wound 
and the effect of methionine on these changes 
when it is added as a supplement to a non- 
protein diet. 

There have been several reports in the 
literature which indicate that methionine 
has a favorable effect on wound healing in 
protein-depleted animals. Localio was the 
first to show that the defective healing of 
wounds in rats fed a nonprotein diet could 
be restored essentially to normal by simply 
adding methionine to the diet. Williamson 
confirmed the effect of methionine on wound 
healing and also showed that a direct corre- 
lation existed between an increase in tensile 
strength and a retention of sulfur in the 
granulation tissue. Histologic investigations 
of the effect of methionine on wound healing 
were made by Perez-Tamayo and Ihnen. 


EXPERIMENTAL PROCEDURES 


Eighty-two young albino rats weighing 
between 150 and 200 grams were divided 
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TABLE I 


HEXOSAMINE CONTENT OF HEALING WOUNDS____— 


(mgm./100 gm. dry tissue*) 


No protein Methionine 
Normal diet No. est. diet No. est. supplement No. est. 
956 661 3 976 3 
790 739 3 791 3 
COLLAGEN CONTENT OF HEALING WOUNDS ae 
(gm./100 gm. dry tissuet) 
8.8 5.2 3 7.0 3 
q | 3 27.4 7 


*Normal skin, 450 mgm. /100 gm. 
tNormal skin, 71.9 gm./100 gm. 


into three groups: (1) 26 animals receiving 
the normal rat purina chow diet and water 
ad lib., (2) 24 animals receiving the protein- 
free diet as described by Williamson, and 
(3) 32 animals receiving the protein-free diet 
supplemented with 0.147 per cent dl- 
methionine. 

Wounding procedure. Five days after placing 
the rats on their respective diets, the animals 
were lightly anesthetized with ether. An 
area of skin between the scapulae was shaved 
and cleansed with isopropyl] alcohol. Circles 
measuring 2.5 centimeters in diameter were 
outlined with India ink. A circle of tissue 
including the skin and superficial back 
muscle was excised within the outline. No 
dressing was applied to the wounds. At in- 
tervals of 3, 6, 9, and 12 days after wound- 
ing, the newly formed granulation tissue was 
excised, using the India ink mark as a guide 
to avoid inclusion of pre-existing connective 
tissues outside the wound area. Tissues from 
half of the animals were placed in acetone 
for collagen and hexosamine estimations. 
Tissues from the other half of the group were 
fixed in formalin and Zenker’s solution for 
histologic studies. 

Collagen estimation. The work of Aber- 
crombie has shown the feasibility of quanti- 
tatively measuring hydroxyproline in sam- 
ples of tissue from healing wounds. The 


specimens were dried, extracted in the auto- 
clave, and hydrolyzed with hydrochloric 
acid following the method of Neuman and 
Logan. The hydroxyproline content of the 
hydrolyzate was determined by the modifi- 
cation of Martin and Axelrod. Collagen 
concentration, expressed as percentage of 
dry weight of tissue, was calculated by 
multiplying the hydroxyproline concentra- 
tion by the factor 7.46 of Neuman and 
Logan. 

Mucopolysaccharide estimation. The hexosa- 
mine content of samples of granulation 
tissue was determined by the method of 
Elson and Morgan as modified by Blix. 

Histologic methods. Following fixation, the 
tissues were dehydrated, embedded in par- 
affin, and sectioned. Standard procedures 
were followed for staining with hematoxylin 
and eosin, Gém6Gri’s reticulin stain, van 
Gieson’s collagen stain, and Mallory’s von- 
nective tissue stain. In addition, sections 
were subjected to the toluidine blue, perivdic 
acid-Schiff, and colloidal iron techniqu:s for 
the demonstration of mucopolysacchari 


RESULTS 


The results are shown in Figures 1 ai! 2 
and Table I. The course of healing anc ‘he 
results of the chemical and histochen: «al 
studies in each group are presented. 
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Days After Wounding 


Fic. 1. Hexosamine content of healing wounds. 


1. Normal wounds. The changes have been 
described previously (3) but are reproduced 
here for purposes of easy comparison. 

3 Days.—Histologically there are large 
numbers of macrophages and fibroblasts in 
the wound. Capillary invasion of the granu- 
lation tissue has begun and the intercellular 
regions show a definite metachromatic re- 
action. Periodic acid-Schiff and Hale’s 
stains are positive. There is a high level of 
mucopolysaccharides as estimated by glu- 
cosamine extractions (Fig. 1). No collagen 
can be demonstrated histoligically, but 
hydroxyproline assays indicate that 5 to 9 
per cent of collagen is present in the wound 
(Fig. 2). This may be derived from the break- 
down of tissues immediately adjacent to the 
wounded area. 

6 Days.—The wounds are completely 
filled with granulation tissue. There are 
large numbers of normal-appearing capil- 
larics and fibroblasts. The metachromatic 
properties of the ground substance are 
strong, as are the periodic acid-Schiff and 
coliidal iron reactions. The intensity of 
the -olloidal iron stain is depicted in Figure 
3a_ | here is already some evidence of a quan- 
tit: fall in mucopolysaccharide concen- 


Days After Wounding 


Fic. 2. Collagen content of healing wounds. 


tration as shown by the tissue levels of 
hexosamines (Table I) (Fig. 1). Now there 
are silver-staining fibers in the neighborhood 
of the fibroblasts and a few of these fibers 
have taken on the staining properties of 
collagen. This histologic evidence of collagen 
formation is confirmed by a clearcut and 
significant increase in hydroxyproline con- 
centration (Fig. 2). 

9 Days.—The wounds contain mature well 
oriented fibroblasts surrounded by abundant 
collagen fibers. The number of argyophilic 
reticulin fibers has diminished.. During the 
6 to 9 day period the collagen content has 
risen very rapidly, as shown by the hy- 
droxyproline estimations. During this same 
period there has been a marked decrease 
in the amount of metachromatic and col- 
loidal iron reactive material. The periodic 
acid-Schiff reaction has not decreased to 
quite the same extent. The hexosamine level 
is tending toward the pre-wounding levels. 

12 Days.—The wounds now show a con- 
siderable decrease in the number of fibro- 
blasts and those which remain are quite 
mature. The metachromatic properties of 
the ground substance are almost completely 
absent and the colloidal iron stain is nega- 
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Fic. 3. a, Photomicrograph showing a normal 6 day wound stained by Hale’s colloidal iron tech- 
nique. Note the heavy, dense staining which appears as a rich blue but is dark in the black and white 
print. This represents the peak of the intensity of the colloidal iron stain. 350. b, Photomicrograph 
of a 6 day hypoproteinemic wound stained by Hale’s technique. Note the marked reduction in stain- 
ing material. 350. c, Photomicrograph of a 6 day wound in a protein-depleted animal supple- 
mented with methionine. Although the intensity of the stain is not normal, it is denser than that 
seen in b. X350. 


tive. One does see, however, a continued 
positive reaction to the periodic acid-Schiff 
stain. The hexosamine content of the tissue 
corresponds to that of normal skin. No 
reticulin fibers can be seen, and there are 
well defined, firm collagen fibers, as shown 
in Figure 4a. Similarly, the collagen content 
of tissue has reached a peak at which, from 
previous observations, we find it tends to 
level off (Fig. 2). 

2. Wounds in animals on a nonprotein diet 

3 Days.—The wounds show a lesser in- 
flammatory reaction than normal. There are 
fewer macrophages as well as fewer fibro- 
blasts present. The intensity of the meta- 
chromatic change, periodic acid-Schiff, and 
colloidal iron reactions are less than in 
normal wounds. This histologic impression 
is confirmed by the chemical extraction for 
hexosamine which is shown in Table I and 
Figure 1. There appears to be an impaired 
production of acid mucopolysaccharides in 
comparison with a normal wound. 


6 Days.—The difference in the two wounds 
is not as striking histologically. On the 
protein-deficient diet one finds considerable 
granulation tissue. There are perhaps smaller 
numbers of fibroblasts and capillary forma- 
tion is somewhat scanty. The fibroblasts, 
when studied carefully, appear pleomorphic 
and irregularly arranged. The metachroma- 
tic and periodic acid-Schiff reactions are less 
intense than those observed in the normal 
wound. Similarly, Hale’s colloidal iron 
stain shows less evidence of mucopolysaccha- 
rides (Fig. 3b). There is a continued slow 
increase in the hexosamine level of the tissue. 
Silver stains show positive reactions but 
much less than in normal tissue, and no 
significant amount of collagen can be sen 
histologically. Chemical studies for colla::en 
show no significant difference at this si. ige 
between the normal and the _ prot: in- 
depleted animals. 

9 Days.—The wounds contain large n':m- 
bers of immature fibroblasts with sr all 
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Fic. 4. a, Photomicrograph of a normal 12 day wound. Note the rich network of interlacing, darkly 


staining collagen fibers. Van Gieson’s stain, X525. b, Photomicrograph of a 12 day wound in a 
protein-depleted animal. Note that there is little or no collagen. The wound is very cellular and the 
arrangement of the fibroblasts is irregular and disoriented. This resembles a normal 4 day wound. 
Van Gieson’s stain, X 525. c, Photomicrograph of a 12 day wound in a protein-depleted animal on a 
methionine supplemented diet. Note the large number of collagen fibers and the fairly normal 
orientation. The wound is perhaps a little more cellular than normal, but the difference is not 


striking. Van Gieson’s stain, X525. 


nuclei. Silver stains remain positive as do the 
colloidal iron and periodic acid-Schiff stain. 
It is evident that the wound is undergoing a 
change in the direction of normal but at a 
slower rate than the normal wound. In con- 
trast, the curve of hexosamine concentration 
is of particular interest as it is still rising. It 
is now at its peak but well below the peak in 
normal wounds which occurs on the third 
day. At this stage in a normal wound, as 
previously noted, the concentration of acid 
mucopolysaccharides is diminishing as seen 
by both chemical and histochemical analysis. 
12 Days. —The wounds have changed very 
littl’ since the ninth day by histologic ex- 
amination. There is now a fall in hexo- 
Saniine concentration but no increase in 
coli zen formation. The wounds are quite 
cell lar and could easily be mistaken for a 
3G... or 6 day wound. The collagen fibers 
in 12 day wound in which the animal was 
no protein are shown in Figure 4b. 


3. Wounds in protein-depleted animals supple- 
mented with methionine 

3 Days.—There is a striking difference 
between the protein-depleted animals and 
those in which methionine has been supple- 
mented. When methionine is included in the 
diet, the wounds at 3 days appear essentially 
normal histologically. Fibroblasts are pres- 
ent in normal numbers. There is perhaps a 
little less inflammatory reaction and the 
arrangement of the fibroblasts appears more 
irregular. There is a positive stain for acid 
mucopolysaccharides by all three staining 
reactions. It is of interest that chemically the 
hexosamine concentrations in 3 day wounds 
with a methionine supplement are actually 
in the high-normal range. Although reticu- 
lin and collagen stains fail to reveal the pres- 
ence of any fibers in the new granulation 
tissue, the hydroxyproline assays indicate 
that 5 to 9 per cent of collagen was present 
in the wound area by 3 days. This result is 
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similar to that seen in both the normal and 
low protein animals and may represent tis- 
sue collagen from adjacent tissues. 

6 Days.—The methionine supplemented 
wounds appear much like the normal. The 
collagen and hexosamine concentrations are 
quite similar in the two cases (Figs. 1 and 
2). Hale’s colloidal iron stain is positive 
(Fig. 3c). 

9 Days.—The methionine supplemented 
wounds proceed to heal quite normally. 
There is the same rapid increase in collagen 
and fall in hexosamine levels as that ab- 
sorbed in the normal wound. Histologically, 
there are abundant amounts of collagen and 
already some decrease in reticulin. 

12 Days.—The wounds have approxi- 
mated the same stage of recovery as the nor- 
mal. Reticulin fibers are now absent and 
dense, mature collagen bundles are seen. 
These appear grossly different from normal 
collagen, but their actual amount seems to 
be, if anything, greater than in a normal 
wound (Fig. 4c). The hexosamine level of 
the tissue has fallen but not to as low a level 
as the normal wound. Similarly, hydroxy- 
proline assays show that there is not as much 
collagen in the methionine supplemented 
group as in the normal animal but the dif- 
ference is not great. It is of interest in this 
connection that Localio in his work noticed 
that at 12 days the tensile strength of the 
methionine supplemented animals was not 
quite as high as in the normal animals. 


COMMENT 


It has been demonstrated by several 
workers that methionine added to a pro- 
tein-free diet restores the tensile strength of 
rat wounds to normal. The present experi- 
ments show that this effect may be explained 
in part by an influence of methionine on 
the formation of mucopolysaccharides and 
collagen. In animals maintained on a pro- 
tein-free diet, there is a distinctly delayed 
production of these materials in the wound 
area during 12 days of healing. Adding 
methionine to the protein-free diet restores 
these mechanisms toward the normal. 


One of the apparent effects of methionine 
is to stimulate the production of the building 
blocks of repair, presumably, as Localio has 
suggested, from the animal’s own tissues, 
When protein is omitted from the diet, the 
formation of capillaries, proliferation of 
fibroblasts, and production of ground sub- 
stance and collagen are all greatly retarded. 

Several mechanisms might be postulated 
to explain the action of methionine in re- 
storing healing toward the normal. It is 
known that a large portion of the sulfur 
amino acids utilized in the healing of 
wounds in rats maintained on a protein- 
free, methionine supplemented diet are de- 
rived from the breakdown and utilization of 
liver and muscle proteins. It has been shown 
by Forbes that methionine greatly increases 
the biologic value of dietary protein and in- 
creases the nitrogen balance and nitrogen 
gain of rats. It is possible that methionine 
exerts a similar influence in increasing the 
efficiency of metabolism of the proteins de- 
rived from body tissues such as liver and 
muscle, permitting a more extensive utiliza- 
tion of this material in the repair processes. 

Methionine may also act directly on the 
proliferation of the fibroblasts. Morgan and 
Morton have shown that cultured chick 
fibroblasts require sulfur amino acids. A 
synthetic medium lacking sulfur amino 
acids supports growth for only 8 to 12 days, 
whereas a medium with added methionine 
and cystine supports growth for 35 days. 
The fibroblasts cannot convert methionine 
to cystine in vitro, but in the intact organism 
this conversion can occur. Therefore, me- 
thionine may hasten repair by stimulating 
the growth, proliferation, and functioning 
of the fibroblasts. 

Methionine probably acts in yet another 
manner. The formation of collagen in 1or- 
mal wounds was preceded by the deposi: ion 
of quantities of mucopolysaccharides. ‘|! his 
accumulation of mucopolysaccharides vas 
greatly retarded in rats maintained on a 
protein-free diet. A considerable amout:' of 


' sulfate ion is taken up and incorporated :1to 


the mucopolysaccharides of normal hea:!ing 
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wounds. It is further known that depriving 
animals of sulfur amino acids results in al- 
terations of the mucopolysaccharides of the 
connective tissues. Thus, methionine may 
play a role in providing sulfate ions for the 
formation of sulfated mucopolysaccharides. 
However, the increased excretion of sulfate 
ion in animals on a protein-free diet sug- 
gests that there may be a lack of mucopoly- 
saccharides to which the sulfate might at- 
tach itself. Whatever the case may be, 
methionine apparently restores the sulfate 
metabolism toward the normal. Consider- 
ably more study of this aspect of the problem 
is needed. 

It has been shown in these and earlier 
studies that there is an inverse relation be- 


tween the level of hexosamine (and material 


staining like mucopolysaccharides) in the 
wound area and the amount of collagen 
present. The hexosamine content reaches a 
peak just before the period of rapid collagen 
synthesis. From the sixth to the ninth days 
after wounding the hexosamine level falls 
rapidly while there is a rapid formation of 
new collagen. These observations lend sup- 
port to the concept that collagen formation 
depends to some extent on the presence of 
acid polysaccharides. Once the fibers are 
formed, presumably the mucopolysaccha- 
ride material is removed. 


SUMMARY 


1. If rats are maintained on a protein- 
free diet, wound healing is retarded. Two 


major factors in this impairment of wound 
repair appear to be the decreased accumu- 
lation of mucopolysaccharides and retarded 
collagen synthesis. 

2. Methionine added to the protein-free 
diet restores the accumulation of mucopoly- 
saccharides and the formation of new colla- 
gen fibers to levels which approximate the 
normal. 
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HISTOCHEMICAL STUDIES ON OSTEOGENESIS 
AFTER TRANSPLANTATION OF BONE 


ALBERT G. MARRANGONI, M.D., Pittsburgh, Pennsylvania 


STUDIES ON OSTEOGENESIS after transplanta- 
tion of bone have largely considered the 
factors that affect well known histologic 
sequences of healing and tissue replacement. 
Reappraisals of these sequences of healing 
by histologic studies have been lacking. In 
1948, McKelvie and Mann studied the role 
of alkaline phosphatase in osteogenesis using 
histochemical technique and postulated that 
the enzyme, alkaline phosphatase, was con- 
cerned more with the formation of the 
fibrocollagenous framework or matrix of 
the bone itself than with the impregnation of 
this framework with calcium salts. How- 
ever, the formation of this fibrocollagenous 
framework or matrix is probably dependent 
on two factors: a protein component pro- 
duced by the fibroblasts, which passes 
through several stages before becoming 
matrix; and a carbohydrate component—a 
complex polysaccharide—produced either 
by the mast cells or connective tissue cells, 
which results in a homogeneous matrix that 
is chemically and physically necessary for 
the ultimate deposition of adult matrix from 
the soluble nonfibrous protein produced by 
the connective tissue cells. 

In this study, the presence and fate of the 
mucopolysaccharides in osteogenesis after 
transplantation of cortical bone have been 
observed by the periodic acid Schiff stain 
which depends upon the production of 
aldehydes by periodic acid from the carbo- 
hydrate moiety of the mucoproteins. 


METHODS OF STUDY 


This study was carried out on 48 dogs. 
Cortical grafts, measuring 6 to 10 centi- 
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meters, were transplanted into the radius 
of dogs. Sections were taken from the areas 
of regeneration at intervals of 1 to 170 days. 
All sections were studied microscopically 
in their decalcified state by hematoxylin 
and eosin stain, alkaline phosphatase stain, 
and the periodic acid Schiff stain. 


RESULTS 


The periodic acid Schiff (PAs) stain adds 
a great deal of interest to the microscopic 
appearance of new bone formation and the 
information it provides in that: (1) a pas 
positive reaction indicates the region first 
influenced by the stimulus to osteogenesis; 
(2) it identifies the mesenchymal cells des- 
tined to become osteoblasts; (3) it provides 
an indication of the osteogenic value of the 
periosteum and endosteum and their role 
in repair; (4) its presence around bone 
transplants indicates their osteogenic po- 
tential, and clearly differentiates between 
old and new bone. 

In the animal, the inner cambium layers 
of the periosteum possess osteogenic prop- 
erties; these cells stain pas positive. The dif- 
ferentiation of fibroblasts to the osteogenic 
stage is seen by the changes in intensity of 
the stain from a light red to reddish purple. 
The fibrils thrown out by the osteoblasts 
can easily be seen and are undoubtedly ::sso- 
ciated with the formation of the fibrocol- 
lagenous material which is a precursw of 
adult bone. 

In the region of the transplant, as the 
wound is healing, a hematoma is fori ed 
which stains Pas negative (Fig. 1). As Stir- 
ling has demonstrated, this reaction |:ay 
be explained by the fact that a fraci.ure 
hematoma shows a high acidity for ‘he 
first 10 to 12 days indicating little or no 
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Fic. 1. Bone transplant 8 days after transplantation; 
a hematoma forms which is pas negative. 


fibroblastic activity during this period. As 
the hematoma becomes organized the endo- 
steal side of the host becomes Pas positive. 
From these regions osteoblasts and their 
precursors proliferate to form a firm callus 
which surrounds the transplants (Fig. 2). 
The endosteum and periosteum of the 
transplant stain PAs negative indicating no 
osteogenic activity from these regions. 

During the first 10 to 14 days the haver- 
sian systems undergo a marked dilatation 
and necrosis and stain pas negative (Fig. 3). 
As the haversian systems become filled with 
cellular elements, they become Pas positive 
(Fig. 4). In a few areas, especially those 
near the endosteal and periosteal surfaces, 
the cells stain PAs positive, a reaction indic- 
ative of visible cellular elements under- 
going metaplasia into osteoblasts. 


Fic. 2. Bone transplant 14 days after transplantation; 
callus forms which is PAs positive. 


As ‘“‘creeping substitution” begins, there 
is a gradual replacement of the transplants 
by active osteoblasts which are associated 
with the formation of new bone. The func- 
tion of these cells is to develop and form 
adult bone which usually stains PAs nega- 
tive (Fig. 5). 


DISCUSSION 


The histologic appearance of osteogenesis 
after transplantation of bone can be divided 
into four phases: an initial lag phase which 
is represented by the formation of a hema- 
toma about the transplant; a phase of 
fibroplasia brought about by the prolifera- 
tion of osteoblasts and their tendency to 
form a firm callus; a phase of “‘creeping sub- 
stitution”’ in which there is gradual replace- 
ment of the transplant by active osteoblasts; 


F: 3. Bone transplant 10 days after transplantation; 
hav .ian systems undergo dilatation and stain PAs 


neg.: ve. 


Fic. 4. Bone transplant 24 days after transplantation; 
the haversian systems become filled with cellular ele- 
ments which stain PAs positive. 
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Fic. 5. Bone transplant 170 days after transplantation; 
total reconstitution in adult bone which stains PAs 
negative. 


and the final phase of total reconstitution 
of the transplant. 

The short phase during which the hema- 
toma forms can be regarded as comparative- 
ly static, being largely concerned with the 
absorption of debris and dead cells in prep- 
aration for the fibroplastic phase and the 
invasion of the transplants with osteoblasts. 
This is supported by the fact that the hema- 
toma shows an acid pH and the elements 
stain PAS negative which may be interpreted 
as not tending to form any matrix during 
this period. 

After this initial phase, there is a rapid 
production of ground substance which is 
characterized by the transformation of the 
cellular elements into fibroblasts destined 
to be osteoblasts so that a firm callus sur- 
rounds the graft and fills the haversian sys- 
tems. Although there is considerable con- 
troversy about the nature of the periodic 
acid Schiff stain, it is sufficiently specific for 
our purposes to indicate a carbohydrate 
fraction in the tissues. One may postulate 
that the fibroblasts secrete a soluble protein 
procollagenous substance that is essential 
to fiber and callus formation requiring a 
carbohydrate fraction in the ground sub- 
stance. The mucopolysaccharides are prob- 

ably secreted by the fibroblasts and mesen- 
chymal cells which become osteoblasts. 

During the phase of gradual replacement 
of the transplants by active osteoblasts, 
there is a pervasion of the transplant by a 


carbohydrate fraction of the ground sub- 
stance. The fate of the osteoblast can be 
clearly demonstrated by the Pas stain. ‘I here 
appear to be more osteoblasts associated 
with the cellular extreme of the osteoid ina 
form other than osteocytes in the more ma- 
ture states. Undoubtedly, some osteoblasts 
do persist as osteocytes but this fact does not 
account for them all. Osteoblasts can be 
identified which invade the transplant and 
persist in the osteoid in a form other than 
the osteocyte. These closely resemble the 
‘*‘matrix cells” identified by McKelvie and 
Mann which they believe constitute the 
noncalcific portion of the bone. These cells 
undergo disintegration liberating alkaline 
phosphatase, necessary for the impregna- 
tion of the transplants by calcium salts. 

After the function of the osteoblasts has 
been fulfilled, adult type bone is formed. 
The only cells which contain osteogenic 
potential are the inner cambium layers of 
the periosteum and endosteum. 


SUMMARY AND CONCLUSIONS 


The osteogenesis after transplantation of 
bone has been studied by histochemical 
technique using the periodic acid Schiff 
stain which depends upon the production of 
aldehydes by periodic acid from the carbo- 
hydrate moiety of the mucoproteins. 

The histologic appearance of osteogenesis 
can be divided into an initial lag phase, a 
phase of fibroplasia, a phase of “creeping 
substitution,” and a final phase of total 
reconstitution. : 

From these studies, it can be postulated 
that a complex polysaccharide is necessary 
in order to produce a homogeneous matrix 
which is chemically and physically neces- 
sary for the ultimate deposition of a\ult 
matrix from the soluble nonfibrous prc 'cin 
produced by the connective tissue cells. 
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NODE DISSECTION IN CANCER OF THE ENDOMETRIUM 


HALFDAN LEFEVRE, M.D., Copenhagen, Denmark 


SincE Ries, in 1895, AND WERTHEIM, IN 
1897, independently worked out the radical 
operation for cervical carcinoma, it has been 
taken for granted that such an operation 
should include excision of the pelvic lymph 
nodes. 

This is not true of the surgical treatment 
of cancer of the endometrium. Until now it 
has been the general impression that such 
a dissection would be useless, for the notion 
has been widely held that carcinoma of the 
body metastasizes primarily to the aortic 
lymph nodes and that pelvic node involve- 
ment is rare and usually only a terminal 
phenomenon. 

This is due to the fact that our knowledge 
of the lymphatic spread from the body of 
the uterus has been used mainly on autopsy 
studies. 


PATHOLOGIC STUDIES 


On the basis of his own investigations and 
a thorough study of the literature, Ewing 
reported that the lymphatics of the uterine 
body proceed, in 4 or 5 channels, through 
the broad ligament just below the tubes and 
then upward along the ovarian vessels. In 
the course of their passage through the para- 
metrium and ovarian ligament, they com- 
municate with the ovarian lymphatics to 
terminate in the aortic lymph nodes which 
are located in front of the aorta, from the 
bifurcation of the aorta to the diaphragm. 
From the lower part of the body of the 
uterus they anastomose with the cervical 
lyniphatics. Thus, a cancer of the lower part 
of the body may metastasize to the same 
lymph nodes as a cervical carcinoma, i.e., 
to ‘lose in the obturator fossa, around the 
ilia: artery and the iliac vein, as well as to 
the -acral lymph nodes. 


I. the Bispebjerg Hospital, Department of Gynaecology 
anc .¢ Radium Centre, Copenhagen. 
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Novak’s description of the lymphatics from 
the uterine body corresponds to Ewing’s, 
but unlike the latter Novak maintains that 
low-seated cancer of the body may metasta- 
size to the pelvic lymph nodes at a rather 
early stage. 

Ewing states that metastases to these lymph 
nodes is a rather late phenomenon, pointing 
out that carcinoma of the body is charac- 
terized by spread through invasive growth, 
so that marked infiltration of the pelvic or- 
gans may occur without any involvement of 
the lymph nodes. 

It should be mentioned that both authors 
agree that carcinoma localized to the fun- 
dus or the cornua has some tendency to in- 
volve the inguinal lymph nodes through the 
lymphatics in the round ligament, but that 
a metastasis by this route is a late phenom- 
enon. 

Henriksen made autopsy studies of the 
lymphatic spread in 420 cases of uterine can- 
cer, 64 of which were carcinoma of the body. 
He found that, in principle, the lymphatic 
spread from the body was according to the 
pattern described. 

It is striking that in Henriksen’s series 
metastases to the pelvic nodes were just as 
common as to the aortic nodes. This indi- 
cates that pelvic node involvement is not so 
uncommon as has been assumed. Henrik- 
sen’s studies also show that the two main 
groups (aortic and pelvic) can be involved 
separately, that uninvolvement of one group 
does not exclude involvement of the other, 
and—most important in this connection— 
that the pelvic nodes might be involved 
without involvement of the aortic nodes. 

As Henriksen’s investigations were per- 
formed on autopsy material, they do not 
afford information as to whether involve- 
ment of the pelvic nodes is as late a mani- 
festation as maintained by Ewing or wheth- 
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Fic. 1. Age curves for the 45 patients operated upon 
for carcinoma of the endometrium compared with our 
first 100 patients who had a radical operation for cancer 
of the cervix. 


er it may sometimes occur at an early stage 
as mentioned by Novak. This question can 
only be decided clinically, i.e., by systematic 
node dissection in the pelvis in the course of 
operations for carcinoma of the body. 

As already mentioned, such a dissection 
was previously considered useless, as car- 
cinoma of the body was believed to metas- 
tasize primarily to the extrapelvic lymph 
nodes (the aortics). In current textbooks and 
manuals by Te Linde, Meigs, and Martius, 
total hysterectomy with bilateral salpingo- 
oophorectomy is stated to be the procedure 
of choice in cancer of the body. 


CLINICAL STUDIES 


Recently there has been more interest in 
extending this operation to include the re- 
moval of the pelvic fatty tissue and the lym- 
phatic tissue. Some of these studies will be 
discussed later. This extension of the pro- 
cedure permits clinical investigation of the 
tendency of this carcinoma to involve the 


pelvic lymph nodes. Such studies are now 
possible because of the great advances of 
surgery. Today, we can perform these ex- 
tended surgical interventions without essen- 
tially increasing the operative risk. 

Javert has performed total hysterectomy, 
bilateral salpingo-oophorectomy, and dissec- 
tion of the pelvic lymph nodes in 50 cases, 
In 14, or 28 per cent, he found involve- 
ment of the pelvic lymph nodes. This per- 
centage is surprisingly high, particularly 
considering that systematic dissection was 
carried out in only 4 cases, whereas in the 
remaining 46 cases dissection was selec- 
tive, i.e., removal of only a few enlarged 
lymph nodes. Therefore, his finding repre- 
sents a minimum figure. The fact is that it 
is impossible to decide from its gross appear- 
ance whether or not metastasis is present in 
a lymph node. Frequently, greatly enlarged 
lymph nodes show only benign hyperplasia 
upon microscopic examination, whereas 
small, barely visible nodes may be the seat 
of definite extension as reported by Meyer 
and Howitz, Bonney, Henriksen, Brun- 
schwig, Meigs, and others. 

Javert’s findings are of great theoretic 
interest. As they are supported by the ob- 
servations of Randall and Ingersoll, we 
decided in 1953 to perform systematic dis- 
section of the pelvic lymph nodes in all 
patients with cancer of the corpus uteri. 


Following is our experience during the: 


first 2 years. 


AUTHOR’S SERIES 


Our series consists of 45 patients! with 
cancer of the uterine body, ranging in age 
from 35 to 73 (Fig. 1). Forty-one paticnts 
had a primary operation, whereas 4 were 
operated upon for recurrences following c\m- 
bined radium and x-ray therapy. Forty-vne 
patients had a total hysterectomy with bi- 
lateral salpingo-oophorectomy combiied 
with systematic dissection of the fatty ind 
lymphatic tissue along the great vessels .. nd 
in the obturator fossae, whereas 4 pati: nts 


1Some of the patients were transferred from the Gynaec. gi- 
cal Department of the Copenhagen City Hospital. 
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had the extended Wertheim operation. There 
was no primary mortality and no compli- 
cations which can be ascribed to this exten- 
sion of the surgical procedure. The post- 
operative course was as might be expected, 
considering the patients’ ages and their con- 
ditions. Patients with carcinoma of the body 
of the uterus have a tendency to obesity, 
cardiovascular disturbances, diabetes, and 
hypertension. Fourteen patients showed 
marked obesity and 3, hypertension. It is, 
therefore, not surprising that 4 cases of pul- 
monary infarct occurred. They were safely 
treated with anticoagulation therapy. In ad- 
dition, pneumonia developed in 3 cases, and 
1 patient had a persistent residual urine 
(following the Wertheim operation). The 
remaining 37 patients had no postoperative 
complications. They were discharged on an 
average of 12 days after the operation, ex- 
cept 1 patient who was given postoperative 
x-ray therapy. 

The removed lymph nodes were cut into 
“step sections,” i.e., from 50 to 250 sections 
were examined from each lymph node or 
group of lymph nodes. 


SPREAD OF TUMOR AND FREQUENCY OF 
METASTASIZATION 


In all 45 cases the diagnosis was made by 
preoperative curettage. Forty-two patients 
had typical uterine adenocarcinoma and 3 
solid adenomatous carcinoma. 

Examination of the uterus after removal 
showed no gross signs of tumor in 4 in- 
stances, indicating that all visible carcinom- 
atous tissue had been removed in the course 
of the diagnostic curettage. In 10 cases the 
tumor was of the circumscribed papillom- 
atous type, 11 showed well defined plaque- 
shaped carcinomatous ulcerations up to 3 
ceni:meters in diameter, in the fundus, at 
the -ornua, or on the anterior or posterior 
wal! The last 20 cases had diffuse or cauli- 
flo. -r-shaped, more or less necrotic masses 
occ!: ying the entire uterine cavity or the 
gre: er part of it (Fig. 2). In 41 instances 
the mor was limited to the uterine cavity, 
wh: cas in 4 it had spread as follows: in 1 


+N 


ty 
growth 


= + ++ 


+n- positive node 


Fic. 2. This figure shows the extension of the tumor in 
the uterine cavity, the invasive growth in the myometri- 
um, and the pelvic lymph node involvement among our 
45 cases of cancer of the endometrium. 


case to the upper cervical canal, in 1 in- 
stance it had perforated the right fallopian 
tube, with an implantation on the right 
ovary and dissemination in the posterior 
cul-de-sac, and in 1 case there was destruc- 
tive perforation of the corpus and bilateral 
ovarian metastases as large as hens’ eggs. 
Lastly, there was in another case a metas- 
tasis 6 centimeters in diameter in the right 
ovary. 

Figure 2 shows that invasive growth of 
the tumor in the myometrium was present 
in 37 cases. It was most common and most 
marked in the cases of greatest spread. How- 
ever, in 1 case of a diffuse adenocarcinoma 
involving the entire uterine mucosa there 
was no invasive growth. According to No- 
vak, such cases are by no means rare and 
they do not infrequently metastasize by the 
lymphatic route. In other words, lymphatic 
spread may occur before local invasive 
growth. In general, however, it seems be- 
yond doubt that lymphatic spread is most 
marked in cases in which invasive growth 
is most advanced. This observation has been 
confirmed by Ingersoll, Javert, and Brun- 
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schwig. In our own series, this also holds 


true of metastases to the pelvic lymph nodes. 


According to Figure 2 pelvic node involve- 
ment was found in 7 cases. In 5 the tumor 
was extensive, whereas in 2 uteri there were 
no macroscopic signs of tumor. These were, 
however, special cases— patients with recur- 
rences following combined radium and x- 
ray therapy 1 year and 6 months respec- 
tively prior to operation—so that the orig- 
inal extent of the tumors was unknown. 
Microscopic examinations revealed myo- 
metrial invasion in one of them, and no 
myometrial invasion in the other. 


CASE REPORTS 


The 7 cases with lymph node metastases 
are briefly summarized: 


Case 1. A patient, aged 48 years, had a large 
necrotic tumor in the lower half of the uterine body 
extending down into the cervix. Microscopic examin- 
ation revealed adenocarcinoma with massive invasion 
of the myometrium. In each obturator fossa were 3 
lymph nodes, as large as hazelnuts, showing severe 
carcinomatous infiltration. 

The patient is alive with recurrence after a period of 
2% years. 

Case 2. A patient, aged 55 years, had an ulcerative 
tumor, 21% by 3 centimeters in the left uterine horn. 
Microscopic examination revealed adenocarcinoma 
with moderate invasion of the myometrium. In the 
left obturator fossa was a lymph node, the size of a 
hazelnut, with marked carcinomatous infiltration. 
There was microscopic evidence of metastasization 
to the left ovary. 

The patient is alive without recurrence or symp- 
toms after 2 years. 

Case 3. A patient, aged 58 years, had a large, 
necrotic tumor occupying the entire posterior wall of 
the uterus. Microscopic examination revealed adeno- 
carcinoma with very deep invasive growth. In both 
obturator fossae were lymph nodes as large as the 
kernels of hazelnuts, with massive carcinomatous 
infiltration. 

The patient is alive without recurrence or symp- 
toms after 11% years. 

Case 4. The patient, aged 66 years, had a recur- 
rence following combined radium and x-ray therapy 
6 months before admission. A large, necrotic tumor 
occupying the entire corpus and perforating the 
uterine wall was present. Extensive metastases were 
found in both ovaries. In each obturator fossa were 
3 lymph nodes as large as the kernels of hazelnuts, 
with severe carcinomatous infiltration. 


The patient died with recurrence 8 months |.iter, 

Case 5. The patient, aged 67 years, had a recur- 
rence following combined radium and x-ray therapy 
1 year before admission. There was no gross evidence 
of a tumor. Microscopic examination revealed myo- 
metrial invasion of an adenocarcinoma. Two pea- 
sized lymph nodes with carcinomatous infiltration 
were present in the left obturator fossa. 

The patient is alive without recurrence or symp- 
toms after 11 months. 

Case 6. A patient, aged 62 years, had a large 
tumor occupying the entire uterine cavity. Micro- 
scopic examination revealed adenocarcinoma with 
deep invasive growth. In both obturator fossae lymph 
nodes with massive carcinomatous infiltration were 
found. 

The patient is alive without recurrence or symp- 
toms after 6 months. 

Case 7. The patient, aged 60 years, had a recur- 
rence after radium and x-ray therapy 6 months be- 
fore admission. There was no gross evidence of a tumor. 
Microscopic examination revealed no invasion of the 
myometrium, but adenocarcinomatous metastasis to 
the left tube and to the lymph nodes in the left obtura- 
tor fossa. 

The patient is alive without recurrence or symp- 
toms after 3 months. 


Thus there was involvement of the pelvic 
lymph nodes in 16 per cent of the patients 
in our series. 

Of the 7 cases, 1 (Case 4) must be called 
far advanced, and in such cases pelvic node 
involvement is not uncommon. The 6 other 
cases demonstrate that lymph nodes may be 
involved at an early stage. 

The finding of a metastasis in the ovary 
as well as to the lymph nodes of the obtu- 
rator fossa in 1 patient (Case 2) who had a 
well defined tumor in the left uterine horn 
exemplifies how in the early stages a metas- 
tasis may follow two routes: the lymphatic 
channels draining upward to the aortic nodes 
and those leading down to the pelvic lymph 
nodes. It shows, moreover, that a high situ- 
ation of the tumor in the uterus does sot 
exclude the possibility of a metastasis to ‘he 
deep pelvic nodes. Incidentally, Inger-oll 
has reported a similar case. 

Owing to the short follow-up periods, he 
present series does not afford informatio: as 
to prognosis, not even regarding the pi:'g- 
nostic significance of pelvic node invo':e- 
ment. Experience from the surgical tr :t- 
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ment of cervical carcinoma has shown, how- 
ever. that lymph node involvement is of seri- 
ous import. According to Javert, the same 
appears to apply to cancer of the corpus, 
and indeed this is not surprising. Javert re- 
ports that after a maximum follow-up pe- 
riod of 3% years 76 per cent of the patients 
without pelvic node involvement were still 
alive, whereas only 28.5 per cent (4 out of 
14) of the patients with such involvement 
were surviving. 

Up to the present time, 41 of our patients 
are alive and symptom-free and without 
signs of recurrence, 1 is alive with recur- 
rence, and 3 have died with large pelvic 
recurrences. The patient who is surviving 
with a recurrence (Case 1) had node in- 
volvement of both obturator fossae. One of 
the 3 patients who died (Case 4) had posi- 
tive nodes, whereas the other 2 had no me- 
tastases to the pelvic lymph nodes, but 1 of 
them was the patient with extension to one 
adnexa and to the cul-de-sac. They all de- 
veloped the recurrences 3 to 6 months after 
the operation. The 2 patients last-mentioned 
convincingly illustrate Ewing’s contention 
regarding the tendency of carcinoma of the 
endometrium to spread by infiltration with- 
out involving the lymph nodes. 

Our series is too small to permit far- 
reaching conclusions. In discussing the sig- 
nificance of metastases to the pelvic lymph 
nodes in corpus carcinoma, it is therefore 
reasonable to compare our results with simi- 
lar investigations performed by other recent 
authors. 

Table I lists some articles from the last 5 
years. Among 217 patients with carcinoma 
of the endometrium operated on in various 
clinics, a total of 42 had involvement of the 
pelvic nodes which gives a rate of 19 per 
cen' for metastases. There were no instances 
of primary mortality among these 217 cases. 
No loubt the difference in metastatic rate 
is «plained by the relatively small size of 
eac!, of the series. Comparing the results 
fro: the various series, however, it seems 
jus! iable to conclude that together they 
sho. that carcinoma of the body metasta- 


TABLE I.—DATA ON 217 CASES OF CARCINOMA 
OF THE ENDOMETRIUM 
No. of 


Investigator Year cases +N* Per cent 
1950. 20 4 20 
Ingersoll and Meigs......... 1952 25 3 12 
Brunschwig and Murphy.... . 1954 57 10 17 


* +N=Positive nodes. 


sizes to the pelvic lymph nodes in nearly 20 
per cent of cases. 

While so far it has been thought, mainly 
on the basis of autopsy material, that car- 
cinoma of the body seldom metastasizes to 
the pelvic lymph nodes, and if so only in its 
terminal stages, the present investigations 
based on clinical, i.e., operative findings, 
show that such metastases are by no means 
uncommon and that node involvement may 
occur at an early stage. 


DISCUSSION AND CONCLUSION 


Of the 45 patients operated upon for can- 
cer of the body of the uterus 7, or 16 per 
cent, showed involvement of the pelvic 
lymph nodes. Forty-one of these patients 
had a total hysterectomy with bilateral sal- 
pingo-oophorectomy and bilateral dissection 
of the pelvic lymph nodes, whereas 4 had 
the extended Wertheim operation as modi- 
fied by Meigs. 

Metastases occurred primarly in those 
cases in which the spread of the tumor had 
involved the juxtacervical part of the uterine 
cavity. In 6 cases of pelvic node involvement 
there was, moreover, invasion of the myo- 
metrium. 

In 1 instance, however, a tumor of one 
uterine horn had metastasized to the lymph 
nodes of the obturator fossa. This patient 
also showed ovarian involvement on the 
same side. This case demonstrates that a 
carcinoma of the uterine body need not be 
of a juxtacervical situation to involve the 
pelvic lymph nodes and that the same tu- 
mor may metastasize by way of the lym- 
phatics leading to the aortic nodes as well 
as those leading to the pelvic lymph nodes. 
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The fact that high-seated corpus carcinoma 
may metastasize to the deep pelvic lymph 
nodes is easily explained by the numerous 
anastomoses between the various lymphatic 
channels draining the various parts of the 
body. Our findings are confirmed by simi- 
lar observations published by other authors 
during recent years. In these years, the in- 
terest in this problem has increased, prob- 
ably as a consequence of the advances made 
in operative gynecology. The results from 5 
clinics together with our own results show 
that lymph node metastases were present in 
42 of the 217 patients with corpus carci- 
noma who had a dissection of the pelvic 
lymph nodes. In other words, the carcino- 
ma of the endometrium involved the pelvic 
lymph nodes in 19 per cent. This rate is 
much higher than previously believed. In 
fact, it corresponds to the rate of metastasis 
to these nodes found in the radical opera- 
tion for stage I carcinoma of the cervix 
(Meigs 19 per cent, Christensen and Lefévre 
24 per cent, and many others). 

Thus the question arises as to the prac- 


tical consequences of these observations. If - 


carcinoma of the body involves the pelvic 
lymph nodes as often indicated by these in- 
vestigations, it would at first sight seem ap- 
propriate to extend the traditional oper- 
ative intervention to include also dissection 
of the fatty tissue, connective tissue, and 
lymphatic tissue of the pelvis, just as in the 
extended Wertheim procedure. This implies 
that cancer of the uterine body should be 
treated by an operation just as radical as 
that for cancer of the cervix. This attitude 
is taken by Ingersoll and Brunschwig who 
use the Wertheim operation or the extended 
Wertheim operation in all cases. However, 
their patients are selected. Brunschwig states, 
for instance, that his 57 cases constitute only 
about 25 per cent of the corpus cancers op- 
erated on since 1947. At the same time, 
however, he stresses that in the future he is 
going to use this type of surgical operation 
to a much greater extent. However right 
such an attitude may be theoretically, it 
must be borne in mind that decisive differ- 


ences exist between the two forms of uterine 
cancer, that is, of the body and of the 
cervix. 

In the first place carcinoma of the endo- 
metrium, unlike cervical carcinoma, mctas- 
tasizes primarily into two main directions: 
to the lymph nodes above the pelvis and to 
those in the pelvis. Thus although the pelvic 
operation has been radical, there is no guar- 
antee that all the carcinomatous tissue has 
been removed. It is possible, even likely, 
that several of the corpus cancers operated 
upon have metastasized to the aortic nodes. 
In the second place it must be kept in mind 
that patients with carcinoma of the uterine 
body are on the whole much poorer surgi- 
cal risks than those patients with cervical 
carcinoma. Between these two groups there 
is a marked age difference as is apparent 
from Figure 1 which gives the age curves 
for the 45 patients operated upon for car- 
cinoma of the endometrium compared with 
our first 100 patients who had a radical op- 
eration for cervical carcinoma. But there is 
another difference as well, one might say a 
constitutional difference, between these two 
groups of patients. Carcinoma of the body 
often affects women who are poor surgical 
risks, i.e., women with a tendency to obes- 
ity, cardiovascular diseases, hypertension, 
and diabetes, and this greatly increases the 
risk of using too radical an operation. A sur- 
geon who operates for cervical carcinoma 
can select his patients. In operating for body 
carcinoma, he has to include a large num- 
ber of patients of the category just men- 
tioned. Therefore, any series of patients op- 
erated on for carcinoma of the corpus uteri 
is bound to include a large number who are 
poor surgical risks. 

From the purely technical point of view, 
great difficulties are also connected with |)er- 
forming an intervention as radical as the «-x- 
tended Wertheim operation on many of 
these excessively fat patients. This is shown 
by Brunschwig’s series in which uterovag al 
fistulas developed in 6 patients, i.e., 11 per 
cent of the 57 patients operated upon. C:n- 
sequently, the finding of the high rate of 
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metastasis to the pelvic lymph nodes in can- 
cer of the body should lead to a more rad- 
ical intervention only in suitable cases. In 
such instances, it seems reasonable to per- 
form an extended Wertheim operation as it 
removes the lymph nodes and pelvic con- 
nective tissue as well as the upper portion of 
the vagina. This is a route by which corpus 
carcinoma metastasizes in no small number 
of cases. 

In all other cases, it is no doubt wise to 
restrict the intervention to the classic oper- 
ation. Whether it is to be extended to in- 
clude also bilateral dissection of the pelvic 
nodes is a matter of discussion. In fact, little 
benefit can be expected from such lymph 
node dissection, when the pericolpic struc- 
tures and a portion of the parametrial tis- 
sue with its lymphatics are left behind. In 
our series, however, there is one survivor 
(Case 2) without recurrence 24 months after 
an operation including removal of a hazel- 
nut-sized lymph node with massive infiltra- 
tion in the left obturator fossa. There is lit- 
tle doubt that this patient would long ago 
have developed a recurrence, if this lymph 
node and the attached lymphoid tissue had 
not been removed. Only time and expe- 
rience can show whether our results can be 
improved by making the surgical treatment 
more radical. Removal of the lymph nodes 
may, moreover, afford important prognostic 
information and it can confirm or disprove 
the conclusions drawn by these preliminary 
Investigations, 


SUMMARY 


1. Present knowledge concerning the lym- 
phatic spread of carcinoma of the body of 
the uterus is primarily based on pathologic 
investigations, i.e., autopsy findings. 

2. So far, metastasis from corpus carci- 
noni to the pelvic lymph nodes has been 
belived to be infrequent and to occur only 
as « ‘erminal phenomenon. 

5. This and other clinical investigations 
bas4 upon dissection of the pelvic lymph 
noc» during operation for corpus cancer 
ha\. shown that this form of cancer metas- 


tasizes to a greater extent and at an earlier 
stage to the pelvic lymph nodes than pre- 
viously believed. 

4. In 45 patients with corpus carcinoma 
7 (16 per cent) showed involvement of the 
pelvic lymph nodes. When this series is com- 
bined with others reported by recent au- 
thors, a total of 42 out of 217 patients have 
had pelvic node involvement as reported by 
Randall, Javert, Ingersoll, Jordan, and 
Brunschwig. Accordingly, carcinoma of the 
body would appear to involve the pelvic 
lymph nodes in about 19 per cent of cases. 

5. It would, therefore, seem logical to treat 
suitable cases of corpus carcinoma by the 
same operation as that used for cervical car- 
cinoma, i.e., the extended Wertheim opera- 
tion. 

If the patient is not expected to tolerate 
so formidable an intervention, bilateral dis- 
section of the lymph nodes in the obturator 
fossa and along the great vessels is recom- 
mended. Besides affording prognostic infor- 
mation, this procedure will confirm or dis- 
prove the conclusions drawn from the pres- 
ent, preliminary studies. 
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HOARSENESS AND PAINFUL DEGLUTITION DUE TO 
MASSIVE CERVICAL EXOSTOSES 


CHARLES V. HECK, M.D., F.A.C.S., Chicago, Illinois 


SPURRING OF BODY MARGINS of the cervical 
vertebrae to an extent causing pain, radia- 
tion of pain, and limited neck motion is a 
well known entity. Infrequently, such a proc- 
ess of marginal proliferation becomes massive 
and the bulk of the new bone provides 
pressure to adjacent structures resulting in 
symptoms of hoarseness and difficulty in 
swallowing. Encroachment upon the esopha- 
gus and larynx is a mechanical change and is 
gradual while symptoms may appear rather 
suddenly. Four cases will be reviewed here. 

The bronchologist may be the first to note 
such a disturbance when instrumentation of 
the esophagus becomes impossible because of 
a block. Deviation of the larynx may suggest 
a structural change in the cervical spine. 
Only a massive proliferation of bone will dis- 
turb passage of a bronchoscope whereas a 
smaller amount of new bone formation and 
its advance guard of soft tissue reaction will 
interfere with the use of an esophagoscope. 

Clinically, the complaints of hoarseness 
and difficulty in swallowing may be out- 
standing. The esophagus is interfered with by 
direct encroachment of a large spur upon 
that structure with an early mechanical 
block. The spur is aided in producing the 
block by edema of the adjacent soft tissues, 
scar formation, or the presence of a tumor in 
the esophagus, as demonstrated in 1 case 
hercin. Intolerance to solid foods is noted as 
the iirst indication of a narrow passage. Pain 
ma\ accompany the act of swallowing. Long 
periods of difficulty in swallowing lead to de- 
gre.s of emaciation if treatment is not in- 
stitvired. 

ihe onset of hoarseness is gradual and 
m« be associated with a nonproductive 


F ) the Department of Orthopaedic Surgery, University of 
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cough. One patient complained of dyspnea 
and a sensation that the tongue was swollen. 
She complained that a speech defect followed 
the appearance of the tongue complaint. 

Pain in the cervical spine area or radia- 
tion of pain from the neck region was not a 
major complaint in any of these patients. 
No history of pain of severe nature was 
brought out in the past history of any of these 
individuals. All patients complained of pain 
on swallowing, however. Motion of the cer- 
vical spine was limited in all cases. One pa- 
tient demonstrated only minimal motion 
while the others had a fair degree of move- 
ment of the cervical spine. 

Roentgenograms showed a variety of 
changes in the 4 patients. Multiple adjacent 
joint levels were involved in each instance 
with ankylosis of some of the segments. Ex- 
treme new bone formation in Cases 1, 2, and 
3 was located at a level where motion was 
still present. Complete ankylosis tended to 
allow a smooth presenting surface to the pro- 
liferated bony prominence as in Case 4. The 
proliferation of a large amount of bone sug- 
gests a prolonged attempt at ankylosis. Mo- 
tion of the involved joint or joints over a long 
period of time plays a part in producing 
large spurs since proliferation of bone would 
be expected to stop when complete bridging 
occurs. 

Examination must include orthopedic, 
neurologic, endoscopic, and roentgenologic 
phases. Often a barium swallow will outline 
the esophagus and allow one to determine to 
some extent the amount of anterior soft 
tissue reaction. A firm bony mass may be 
palpated anteriorly in some cases. Endoscopy 
allows the determination and extent of extra- 
esophageal obstruction, but may be of no 
value if the mass is too great, as demonstrated 
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Fic. 1. Case 1. Barium shadow demonstrates anterior 
displacement of soft tissue structures over region of bone 
proliferation. 


by Case 3. Neurologic evaluation is necessary 
to establish the clinical picture since the 
presence of neurologic disease may compli- 
cate treatment as in Case 2. Roentgeno- 
grams help establish the extent of the lesion. 
Lateral films of the cervical spine in flexion 
and extension may be helpful in demonstrat- 
ing the degree of ankylosis at the various 
levels. 

Treatment is difficult and must be planned 
for each case. In general, palliative therapy 
is not satisfying. Dietary changes due to dif- 
ficulty in swallowing cause malnutrition. 
Gastrostomy is a method of by-passing the 
block and must be resorted to when poor 
nutrition is significant. The most positive 
approach is that of resection of the bony 
mass, but often other problems prevent this 
method, such as age, poor general health, 
and technical difficulties. Success of this pro- 
cedure is entirely dependent upon the pa- 
tient’s ability to tolerate a major operation. 
In those individuals having coexisting medi- 
cal problems in which surgery is contrain- 
dicated, a palliative course is dictated. Cer- 
tainly a gastrostomy will delay or prevent 
many such patients from dying of starva- 
tion when the more radical procedures are 
forbidden. 
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CASE REPORTS 


Four cases are presented which demon- 
strate some of the problems encountered in 
a small series. Fugazzola! reported on the 
problem of dysphagia due to the same causes 
in 1946. 


Case 1. C. R., a white male, aged 68 years, had a 
history of a gradual onset of hoarseness and pain in the 
throat on swallowing. The patient was reported to 
have recently recovered from a Bell’s palsy. It was 
noted that a quite extensive osteoarthritis of the cer- 
vical, dorsal, and lumbar spines was present. The first 
five cervical vertebrae were fused as were the sixth and 
seventh segments. At the lével between the fifth and 
sixth bodies, a definite proliferation of bone projected 
anteriorly and appeared to be the factor responsible 
for all the symptoms. No bronchologic examination or 
treatment was permitted because the patient was an 
inmate of a penal institution (Fig. 1). 

Case 2. A. K., a white female, aged 65 years, was 
first seen by Dr. Paul Holinger because of a complaint 
of dysphagia. Six months prior to admission the pa- 
tient noted an acute onset of dyspnea with a sensation 
of having a swollen tongue. She noted difficulty in 
swallowing soon afterward. No peripheral nerve in- 
volvement was recorded at that time, and the patient 
was up and around in 2 or 3 days. She noted progres- 
sion in her difficulty in swallowing and developed a 
speech defect. The progression of the dysphagia re- 


‘duced her tolerance of foods from solids to liquids and 


upon admission, considerable difficulty was present 
when swallowing liquids. Upon examination, a poorly 
nourished individual presented with a speech impair- 
ment and a frequent cough. A gait disturbance was 
noted. Weakness of the left side of the face, inability to 
protrude the tongue, fibrillations of the tongue in addi- 
tion to the dysphonia and dysarthria led to a neuro- 
logic diagnosis of pseudobulbar palsy probably on a 
vascular basis. Endoscopy revealed marked compres- 
sion of the esophagus and larynx but this mechanical 
situation failed to account for all of the dysphagia 
present. There was moderate limitation of motic: of 
the cervical spine. X-ray films revealed marked an- 
terior osteoarthritic spurring at the level of third and 
fourth cervical vertebrae. Fluoroscopy and x-ray f!\ms 
using barium as a contrast medium confirmed em! ar- 
rassment of the esophagus by the massive spur anc an 
anterior displacement of the hypopharynx. 

No attempt was made to remove the new bone '»r- 
mation in the presence of definite symptoms of in’ a- 
cranial vascular changes with palsy. The patient \ as 
discharged to be observed at frequent intervals wu: ‘il 
such time as a gastrostomy might be done, but 1¢ 
patient failed to return to the clinic (Figs. 2 and 3 


1FuGAzzoLa, F. Dysphagia due to cervical exostoses in 0s 
arthritis. Minerva med., Tor., 1946, June 16, pp. 507-508. 
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Fic. 2. Fic. 3. 


Fic. 4. ' Fic. 5. Fic. 6. 


Fics. 2 and 3. Case 2. Large exostosis at level of the third and fourth cervical vertebrae pushes 
soft tissues forward as barium shadow shows in Figure 3. Ankylosis is incomplete at this level. 

Fics. 4, 5, and 6. Case 3. Massive proliferation before barium swallow in Figure 4, after barium 
study in Figure 5, and after resection in Figure 6. A carcinoma of the esophagus was found later at 
the level of the fourth cervical vertebra. 
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Fic. 7. Case 4. Note smooth contour of new bone 
growth when ankylosis is complete. Other cases dem- 
onstrated some motion and more irregular surface to 
exostoses. 


Case 3. P. H., a white male, aged 62 years, had a 
history of progressive weight loss, a frequent nonpro- 
ductive cough, hoarseness, and pain in the neck region 
upon swallowing noted for about 6 months prior to 
admission. He could swallow no solid food at all upon 
admission. Emaciation was marked. Only minimal 
motion of the cervical spine was noted. X-ray films 
revealed obstruction of the hypopharynx and upper 
esophagus by large hypertrophic spurs of the cervical 
spine. A barium study showed a spill-over of food con- 
tents into the larynx and tracheobronchial tree. An 
aspiration atelectasis was also present. A Witzel gas- 
trostomy was done under local anesthesia. 

Following the gastrostomy, some weight was gained, 
but after 6 or 7 weeks, food backed into the esophagus 
from the stomach followed by frequent bouts of at- 
tempted vomiting. This condition caused pain in the 
region of the hypopharynx with repeated vomiting of 
mucus. Recumbency increased this local discomfort. 
The proliferation of bone was removed through an in- 
cision made parallel and just anterior to the right 
sternoclavicular muscle. The anterior longitudinal 
ligament was elevated after vital structures were re- 
tracted. Care was used to prevent sharp margins to 
remain at the points of resection. 

The patient continued to have difficulty in swallow- 
ing following the surgery. Examination of the esopha- 
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gus disclosed continued obstruction that would not 
permit entrance of a bougie. Several small pieces of 
tissue were removed from the area of stricture which 
revealed the presence of an epidermoid carcinoma. 
The patient was instructed to continue feedings via 
his gastrostomy and report periodically for observation. 
No record of a return to the clinics is present. The 
relation of the carcinoma to the long-standing external 
pressure might give rise to interesting speculation and 
will not be gone into here. 

Because of the presence of the carcinoma of the 
esophagus, the resection of the bony mass had little 
chance to prove its value (Figs. 4, 5, and 6). 

Case 4. H., aged 71 years, was admitted to the hos- 
pital because of a fresh fracture of the right femur at 
which time a study of hoarseness and difficulty in 
swallowing was made. Both complaints were progres- 
sive and of 3 years’ duration. Chiropractic manipula- 
tions at intervals during the last 2 years gave tempo- 
rary relief for a throbbing headache and local neck 
pain. Bloody sputum was occasional. The patient was 
of large stature and quite obese making examination 
difficult. Local examination of the hypopharynx re- 
vealed bulging of the posterior wall without evidence 
of local inflammation above the prominence. An in- 
jected area was noted in the esophagus below the cri- 
copharyngeus as seen with the esophagoscope. Slight 
paresis of the right vocal cord was seen. The trachea 
was deviated to the right. Motion of the cervical spine 
was restricted about 30 per cent in all directions and 
the anterior neck structure appeared prominent. No 
immediate therapy was instituted. A barium swallow 
outlined the mass noted in the lateral view of the 
cervical spine as noted in Figure 7. Ankylosis appeared 
complete between the third, fourth, and fifth cervical 
vertebrae. 


SUMMARY AND CONCLUSIONS 


Four cases are presented which demon- 
strate the extremes which may be noted in 
cervical exostoses due to osteoarthritic chang- 
es. In these cases older patients predomi- 
nate. An occasional patient may derive def- 
inite benefit from wise surgery to remove 
the bony masses. All factors present will 
determine the course to be followed ind 
the end result will depend upon the b- 
sence of coexisting pathologic conditi:ns, 
such as carcinoma of the esophagus ind 
central nervous system lesions. 

Palliative surgery may prolong life nd 
provide some comfort, as by gastrostoniv. 
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INFILTRATING LOBULAR CARCINOMA OF 'THE 


FEMALE MAMMARY GLAND 


HAROLD W. MILLER, JR., M.D., and SAUL KAY, M.D., Richmond, Virginia 


EVER SINCE THE CLASSIC PAPER by Foote and 
Stewart in 1941 on lobular carcinoma of the 
breast there has been considerable contro- 
versy concerning the nature of this lesion. 
Admittedly, some of the earlier diagnoses 
may have been overzealous, but the basic 
principle upon which the diagnosis of such a 
condition rests still: prevails. Undoubtedly, 
the personal equation exists in ultimately 
deciding whether a particular lesion is a 
florid type of adenosis, or actually represents 
lobular carcinoma in situ. Perhaps in large 
centers where considerable surgery of the 
mammary gland is done, it might be wise to 
follow patients with such questionable lesions 
closely. Most assuredly, considerable forti- 
tude on the part of the surgeon and patholo- 
gist is necessary if such an attitude is adopted, 
and if careful follow-up studies are not 
practical, simple mastectomy might be the 
procedure of choice. 

The purpose of the present report is to 
emphasize once again that lobular car- 
cinoma can and does infiltrate the breast 
stroma, and that once infiltration occurs, 
the same dire consequences that follow 
ordinary scirrhous carcinoma of the breast 
can be expected. To the best of our knowl- 
edge only Godwin’s article dealing with this 
problem can be found in the literature. In 
addition, the gross and microscopic features 
of lobular carcinoma of the breast are well 
described in Stewart’s fascicle concerning 
tumors of the breast in the Aélas of Tumor 
Pai logy. 


RE!" (RT OF CASES 


C .2 1. E. D., a 47 year old white woman, was 
adi ted to the hospital division of the Medical Col- 


f the Departments of Surgery and Surgical Pathology 
Me College of Virginia, Richmond, Virginia. 
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lege of Virginia on the service of Dr. Carrington 
Williams on May 29, 1951, with a small mass in her 
left breast of 12 months’ duration. The mass was 
asymptomatic. Physical examination revealed a firm 
mass in the upper outer quadrant with adherence to 
the skin. There was no lymphadenopathy. The right 
breast was normal. On the second hospital day a 
wedge resection of the breast lesion was performed. 
The pathologic diagnosis was sclerosing adenosis and 
the patient was discharged on June 2, 1951. 

Her second hospital admission was on March 10, 
1955 when she first noticed a “bruise” over her right 
breast with a slightly tender mass of 1 month’s dura- 
tion. Physical examination revealed an egg-sized mass 
in the lower outer quadrant, slightly tender to pres- 
sure and movable. There was no lymphadenopathy. 
On her second hospital day, from a biopsy and frozen 
section a report of fibrous mastitis was made. Per- 
manent sections, however, revealed an infiltrating car- 
cinoma of the lobular type. Three days later a right 
radical mastectomy was performed. She was dis- 
charged on March 30, 1955. 

She was admitted for the third time on September 
26, 1955 with a mass in the left side of her neck of 2 
months’ duration. This mass had gradually increased 
in size and was slightly tender. After her discharge 
she had received 7,500 roentgen units of radiation 
therapy to the right axillary region. Physical examina- 
tion revealed a mass 3 by 5 centimeters beneath the 
left mandible which was very firm and tender. On 
September 28, 1955 a biopsy and frozen section 
revealed a metastatic tumor. 

The pathologic specimen from the first operation in 
1951 consisted of 3 pieces of left breast tissue, the 
largest 8 by 3 by 1 centimeter. All were similar, yellow- 
ish white, firm, and nodular. At microscopic examina- 
tion, review of slides showed that the original diagnosis 
was in error. There were scattered small ducts solidly 
filled with uniform cells and rounded nuclei which 
sometimes showed prominent nucleoli (Fig. 1). A strik- 
ing feature was the presence of individual similar 
tumor cells, loosely dispersed in the stroma. The 
diagnosis was carcinoma (lobular, infiltrating type) of 
the left female mammary gland. 

The biopsy specimen taken in 1955 consisted of a 
segment of breast measuring 11 by 10 by 4 centi- 
meters covered by a skin ellipse of 8 by 2 centimeters. 
Cut sections revealed firm, rubbery, white tissue. At 
microscopic examination small breast ductules sur- 
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Fic. 1. Case 1. Left breast. Ductules solidly filled with 
tumor cells, some of which are scattered within the 
surrounding stroma. 


rounded by whorls of neoplastic elements were a 
prominent feature (Fig. 2). The individual tumor cell 
dispersion within the stroma was similar to that noted 
in the left breast specimen removed in 1951. 

The major specimen from the right radical mastec- 
tomy measured 34 by 17 by 5 centimeters and was 
covered on one surface by an ellipse of skin 20 by 10 
centimeters in size. A previous biopsy incision 9 centi- 
meters in length was present in the outer upper 
quadrant. The nipple was flat, and no definite mass 
was noted. The breast tissue was composed of a fibrous, 
nodular stroma and was extremely firm. It was 
especially hard in the upper half of the breast. The 
firm, apparently neoplastic tissue extended to within 


5 millimeters of the pectoral muscle but did not ajpear 
to invade the muscle. Thirty-five lymph nodes were 
dissected from the axillary fat. 

At microscopic examination tumor was noted in 
all quadrants save the lower inner quadrant. It was 
possible to show many instances of breast ductules sur- 
rounded by individual tumor cells which were often 
large and contained eosinophilic opaque material, 
Signet cell elements filled with mucicarminophilic 
material were also noted. All the lymph nodes re- 
moved showed evidence of metastatic tumor. The 
tumor cells within the lymph node were strikingly 
reminiscent of reticuloendothelial proliferation on 
superficial examination (Fig. 3). The diagnosis was 
carcinoma (lobular, infiltrating type) of right female 
mammary gland, with metastases to the axillary lymph 
nodes. 

Case 2. N. W., a 69 year old white woman, was 
admitted to the Sheltering Arms Hospital on the 
service of Dr. Robert Massie on January 11, 1954 
with a mass in her left breast of 12 months’ duration. 
There had been gradual enlargement and slight ten- 
derness, but no nipple retraction or discharge. On 
physical examination, there was a firm, smooth mass, 
measuring 1 by 1.5 centimeters, in the upper outer 
quadrant of the left breast near the areola which 
caused dimpling of the skin. Several firm, palpable 
lymph nodes were present in the left axilla. On the 
fourth hospital day, a modified radical mastectomy, 
excluding the pectoral muscles, was performed. She 
was discharged on February 24, 1954. 

Twelve months later she developed severe pain in 
her left hip and roentgenograms revealed metastatic 
tumor in the pelvis and lumbar vertebrae. Radiation 
therapy relieved her pain for a period of 6 months, 


Fic. 2. Case 1. Right breast. Noncancerous breast ductules surrounded by whorls of neoplastic 


cells. 


Fic. 3. Case 1. Metastatic right axillary node showing undifferentiated tumor cells resembling 


reticuloendothelial cells. 


ae Fic. 2. Fic. 3. 
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Fic. 4. 


Fic. 4. Case 2. Undifferentiated epithelial cells in breast simulating reticulum cell sarcoma. 
Fic. 5. Case 2. An area within the breast showing ductules solidly filled with tumor cells. 


and she is now receiving testosterone for control of 
rather severe pain. 

The pathologic specimen from the modified radical 
mastectomy (in that the pectoral muscles were not 
removed) measured 30 by 18 by 3 centimeters, and 
there was an ellipse of skin on one surface 17.5 by 17 
centimeters in size. The nipple appeared to be fixed 
to the underlying structures. A mass measuring 2.2 by 
2 by 3 centimeters was present in the upper outer 
quadrant. It was located 0.8 centimeter deep to the 
skin and 2.5 centimeters superior to the fascial plane. 
The tumor was light tan with small crevices on cut 
section. There was a smaller mass superior to the 
original tumor, 1.5 centimeters in diameter. Twenty- 


five lymph nodes were dissected from the axillary 
fat. 

At microscopic examination the presence of tumor 
was noted in all quadrants except the lower inner. 
The main mass of tumor was composed of diffuse 
sheets of cells without organoid pattern. There was a 
striking resemblance to reticulum cells (Fig. 4). An 
area in the lower outer quadrant showed ductules and 
acini involved by similar neoplastic cells as well as 
individual tumor cells lying free within the stroma 
(Fig. 5). None of the lymph nodes dissected showed 
evidence of metastatic growth. The diagnosis was car- 
cinoma (lobular, infiltrating type) of the left female 
mammary gland. 


Fic. 6. Case 3. Nonnecplastic ductules surrounded by whorls of undifferentiated tumor cells. 
Fic. 7. Case 3. Metastatic axillary node partially replaced by undifferentiated tumor cells. Note 


resemblance to reticuloendotheliosis. 
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Fic. 8. Case 4. Preoperative photograph of patient. 


Case 3. H. T., a 42 year old white woman, was 
admitted to the hospital division of the Medical Col- 
lege of Virginia on the service of Dr. Herbert C. Lee 
on September 6, 1954 for a small nodule in the right 
breast of 3 years’ duration. There was no change in 
size, but increased firmness and retraction of the 
nipple had developed 2 years prior to admission. On 
physical examination a pea-sized nodule was palpable 
along the lower border of the areola of the right 
breast. The nipple was retracted. There was no 
lymphadenopathy. A roentgenogram of the chest was 
normal. The patient was operated upon on the second 
hospital day when, following a frozen section report of 
carcinoma, a radical mastectomy was performed. A 
course of radiation therapy was started on the thir- 


Fic. 9. Case 4. Surgical specimen of radical mastec- 


tomy. Sagittal view to show invasion of perichondrium 
by tumor mass. 
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teenth postoperative day, with a total dosage of 6,500 
roentgen units administered. She was discharged on 
October 6, 1954 and was last seen by her physician in 
June 1955, at which time there was no evidence of 
recurrence. 

The pathologic specimen from the right radical 
mastectomy measured 20 by 10 by 6 centimeters. 
There was an ellipse of skin, measuring 10 by 6 centi- 
meters, covering one surface of the specimen. The 
nipple was partly inverted, with a 3 centimeter recent 
incision at the inferior border of the areola. Beneath 
the incision a tumor mass, with a defect due to the 
previous incision for biopsy, was found. The mass 
measured 4 by 3 by 1.5 centimeters and was com- 
posed of firm, white, gritty tissue with yellowish 
streaks. Nineteen lymph nodes were dissected from the 
axillary fat. 

At microscopic examination, tumor was found in 
all quadrants with the exception of the lower outer 
quadrant. The pectoral muscle was invaded by tumor 
by direct extension. The tumor pattern was that of 
individually dispersed cells within the stroma. ‘These 
sometimes formed linear columns as well as whorls 
around ductules (Fig. 6). A lobular pattern could 
also be found in several areas. Two lymph nodes 
showed evidence of metastases. Again, the pattern of 
reticuloendothelial hyperplasia was simulated (Fig. 7). 
The diagnosis was carcinoma (lobular, infiltrating 
type) of the right female mammary gland with 
metastases to axillary lymph nodes. 

Case 4. P. N., a 63 year old white woman, was 
admitted to the hospital division of the Medical Col- 
lege of Virginia on the service of Dr. Frank Philip 
Coleman and Dr. Claude C. Coleman, Jr. on Febru- 
ary 8, 1955 with a mass in her right breast of 12 
months’ duration. She had developed a high fever 
and noticed a rapid increase in the size of the breast 
lesion. Approximately 9 months prior to admission 
the mass was described as “‘orange-sized’’ and was 
ulcerated. The lesion drained seropurulent material, 
but she refused medical advice. Five months prior to 
admission the entire right breast seemed replaced by 
tumor. On physical examination, there was a mass 8 
by 9 by 5 centimeters involving almost the entire 
right breast with superficial necrosis and ulceration. 
The mass extended almost past the midline o! the 
sternum and was fixed to the underlying muscles | !ig. 
8). There was very little tenderness, and no lymph- 
adenopathy was noted. Roentgenograms of the « :est 
and long bones were negative for metastatic tuior. 
On February 17, 1955, an intercostal node bi psy 
was negative for tumor. A biopsy of the mass wa: re- 
ported as infiltrating lobular carcinoma of the + “ht 
breast. On February 24, 1955 a right radical ma- “c- 
tomy with excision of the anterior chest wall and. !o- 
sure of the defect with pedicle grafts was perfor: °d. 
She was discharged on April 10, 1955, and when | en 
by her physician 3 months later there was no evid: ice 
of recurrence. 
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The pathologic specimen from the right radical 
mastectomy consisted of the breast and a portion of 
the chest wall. The breast measured 15 by 25 by 7 
centimeters in its maximum dimensions and was 
covered on one surface by an ellipse of skin 18 by 29 
centimeters. A firm, irregular, nodular mass 9 by 9 by 
7 centimeters was present in the medial portion of the 
breast and appeared fixed to the chest wall. It oc- 
cupied the upper outer quadrant adjacent to the 
nipple and extended 1 centimeter to the left of the 
midline. The superficial portion of the tumor was 
ulcerated over an area 4 by 3 centimeters. On cut 
section the tumor mass was 14 by 8 by 5 centimeters 
and was composed of gray-tan glistening tissue, with 
numerous foci of necrosis. The skin and underlying 
perichondrium and periosteum appeared involved by 
tumor (Fig. 9). The chest wall consisted of 6 centi- 
meters of sternum, the xiphoid process, the costal 
cartilages of the left fifth and sixth ribs, and the proxi- 
mal portions of the right second, third, fourth, fifth, 
and sixth ribs. Thirty-one axillary lymph nodes and 1 
Rotter’s node were dissected from the axillary fat. 

On microscopic examination it was noted that tumor 
had replaced almost the entire breast and had the pat- 
tern of a reticulum cell type of lymphosarcoma (Fig. 
10). Only rarely was the lobular pattern appreciated. 
The tumor had infiltrated the pectoral muscle and 
extended to the perichondrium (Fig. 11). Twenty-two 
axillary and 1 Rotter’s node showed metastatic tumor 
(Fig. 12). The diagnosis was carcinoma (lobular, in- 
filtrating type) of the right female mammary gland, 
with extension to skin, nipple, pectoral muscle, and 
perichondrium of the right costal cartilage, and metas- 
tasis to axillary and Rotter’s lymph nodes. 

Case 5. N. P., a 39 year old colored woman, was 
admitted to the Saint Phillip’s Hospital on June 8, 
1955 because of a “lump” in her right breast of 2 


Fic. 10. Case 4. Sheets of undifferentiated cells simu- 
lating reticulum cell sarcoma. 


weeks’ duration, associated with intermittent dull and 
sharp pains. There was no nipple discharge. Physical 
examination revealed a tender, firm, ill-defined, mov- 
able mass in the upper quadrant of the right breast 
superior to the nipple. There was no fixation of the 
surrounding tissue and no nipple retraction. There 
were several right axillary lymph nodes, the largest 2 
centimeters in diameter, firm, and tender. A biopsy 
of the axillary mass and frozen section were done on 
the eighth hospital day. The lesion was reported as 
carcinoma, and a right radical mastectomy was im- 
mediately performed. She was discharged on July 11, 
1955 and received x-ray therapy on an out-patient 
basis. Her last visit to the clinic on August 31, 1955 
revealed nothing of note. 

The pathologic specimen consisted of a nodule 1 
centimeter in maximal diameter and a mass of fibro- 


Fic. 11. Case 4. Tumor invading pectoral muscle. Note lymphatic vessels filled with tumor cells. 
Fic. 12. Case 4. Metastatic axillary node showing superficial resemblance to “‘sinus catarrh.” 
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Fic. 13. Case 5. An area of lobular carcinoma. 
Fic. 14. Case 5. Higher power view of Figure 13. A few neoplastic cells are found free within 
the stroma. 


fatty tissue measuring 3.5 by 2 by 1 centimeters. The 
latter showed a cystic area filled with soft red grumous 
material. On microscopic examination the nodule was 
seen to be a lymph node almost completely replaced 
by an undifferentiated carcinoma. The tumor was 
characterized by sheets of large polygonal cells with 
eosinophilic granular cytoplasm and large nuclei. 
Only a few scattered lymphocytes were present. 

The specimen from the right radical mastectomy 
measured 28 by 24 by 6 centimeters and was covered 
by a skin ellipse of 21 by 18 centimeters. The nipple 
and skin appeared normal and no masses were pal- 
pable within the breast. Multiple parallel incisions, 
however, revealed a hard tumor in the upper half of 
the breast and beneath the areola. The tumor was 


approximately 5 by 3.5 by 3 centimeters and was pale 
gray to pale pink. 

Upon microscopic examination, the sections showed 
tumor diffusely disseminated in the upper quadrants. 
There was a distinct lobular pattern with many areas 
of infiltration within the stroma (Figs. 13 and 14). In 
general, the cells of the infiltrating portion were large 
and polygonal with bizarre nuclei, occasionally giant- 
sized (Fig. 15). Twenty-four out of 33 axillary lymph 
nodes were involved by metastatic tumor. In addition 
2 Rotter’s lymph nodes were involved. The metastases 
were similar to that described in the biopsy specimen, 
but where nodes were only slightly replaced by tumor 
the tumor cells had the appearance of reticuloendo- 
thelial elements (Fig. 16). The diagnosis was carcinoma 


Fic. 15. Case 5. An area showing lobular carcinoma with invasion of the stroma. 
Fic. 16. Case 5. Metastatic axillary lymph node. The larger cellular elements are all neoplastic. 
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(lobular, infiltrating type) of the right female mam- 
mary gland with metastases to axillary and Rotter’s 
lymph nodes. 


COMMENT 


The previously described 5 cases were 
studied with a 5 year period. Actually 4 were 
seen within the last 2 years, so that follow- 
up evaluation would be premature. Never- 
theless, in all cases, with the exception of 
Case 2, evidence of axillary metastases was 
revealed when the major specimens were 
examined, and it is therefore unlikely that 
the prognosis would be favorable. This is 
especially so in those cases in which the 
nodal metastases were widespread (Cases 1, 
4, and 5), the local involvement was exten- 
sive (Case 4), and the distant metastases 
could be demonstrated (Case 2). 

Case 1 is of more than passing interest be- 
cause of the lesion in the left breast, present 
since 1951. As the original diagnosis was in 
error, no further surgery was done. Four 
years later the left breast appeared “‘normal”’ 
on physical examination, but the right breast 
revealed extensive tumor involvement. Cer- 
tainly, the disease on the left side was either 
slow growing or totally eradicated by the 
local excision, but is the process on the right 
an autochthonous neoplasm or a metastasis 
from the left breast? This question is not 
easily answered as both neoplasms are s*‘gni- 
lar, but it would be more logical to assume 
that the tumor in the right breast is an 
entirely new disease in the absence of per- 
sistent tumor in the left breast. 

Concerning the incidence of this relatively 
rare neoplasm, it may be repeated that these 
5 cases were diagnosed during a period from 
1950) to 1955, when there were approximate- 
ly 352 cases of mammary carcinoma, and, 
therfore, that they represent an incidence of 
1.5 per cent. 


Study of the histopathologic changes of 
infiltrating lobular carcinoma of the breast 
reveals that often the primary lesion may be 
quite extensive and not unlike that of lym- 
phosarcoma of the reticulum cell type. In 
many instances, the tumor may be found in 
most of the breast quadrants rather than as 
a circumscribed lesion. If ductules are still 
well preserved, there is often whorl forma- 
tion of individual tumor cells surrounding 
these ductules. The presence of dispersed 
individual tumor cells within dense fibrous 
stroma may even superficially resemble 
fibrous mastitis. Identification of these cells 
as neoplastic is often difficult even with well 
prepared permanent sections. Transition 
changes to an in situ lobular carcinoma are 
extremely helpful in making the diagnosis of 
the infiltrating variety. The changes within 
lymph nodes harboring metastatic tumor are 
characteristic. Dilated sinuses are filled with 
individual tumor cells without glandular 
differentiation. These cells resemble large 
reticulum cells or histocytes, so that super- 
ficially there is a resemblance to reticulo- 
endotheliosis or sinus catarrh. 


SUMMARY 


Five cases of infiltrating lobular carcinoma 
of the female mammary gland are presented. 

Their histologic features are described, 
and pitfalls in diagnosis emphasized. 

The incidence of this type of lesion is low, 
representing 1.5 per cent of all mammary 
carcinomas studied in a 5 year period. 
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THE EMERGENCY PORTACAVAL SHUNT 


WARD D. O’SULLIVAN, M.D., F.A.C.S., Philadelphia, on and 
MARY ANN PAYNE, M.D., New York, New York 


Major HEMORRHAGE from esophageal var- 
ices presents a prime medical emergency. 
The loss of blood endangers the life of the 
cirrhotic patient directly by exsanguination 
and indirectly by the precipitation of hepatic 
failure. In a survey of the causes of death in 
cirrhotic patients, Nachlas, O’Neil, and 
Campbell reported that hemorrhage was 
the precipitating or causative factor in 84 
out of a total of 88 deaths. The initial hemor- 
rhage itself was associated with a 60 per 
cent mortality in cirrhotic patients. Not 
only are repeated hemorrhages a danger to 
the cirrhotic patient’s life but each individ- 
ual bleeding episode carries its own signifi- 
cant risk. 

Adequate treatment of bleeding esopha- 
geal varices, therefore, must be directed not 
only to the prevention of future hemor- 
rhages but to the positive and effective con- 
trol of active bleeding at the time it occurs. 
Several methods of treatment of the actively 
bleeding cirrhotic patient have been pro- 
posed. Some of these are designed solely to 
terminate the emergency situation and per- 
mit definitive treatment to be done later 
under more suitable circumstances. Other 
measures are definitive in themselves even 
when performed in an emergency situation. 
Purely conservative management with blood 
replacement as the main therapeutic tool, 
tamponade with the Sengstaken-Blakemore 
balloon, and direct ligation of the esopha- 
geal varices are the chief means of terminat- 
ing the emergency by temporary control of 
the hemorrhage. Esophagogastrectomy and 
portacaval shunt are two surgical measures 
that can both control the emergency and 
are definitive in intent. Hepatic artery 


From the Department of Surgery and Medicine, New York 
Hospital—Cornell University Medical Center, New York. 


ligation has been almost universally dis- 
carded as an emergency treatment of bleed- 
ing varices. 

Ideally, temporary emergency measures 
should be well tolerated by the desperately 
sick patient, should control the hemorrhage 
in a reliable and reproducible fashion, and 
should provide a remission long enough to 
permit adequate preparation of the patient 
for definitive surgery. 

Rest, sedation, and blood replacement 
will carry approximately half of the patients 
who are actively bleeding past their emer- 
gency period. Although this conservative 
regimen avoids the addition of surgical 
trauma to the desperately ill patient, its sal- 
vage rate is too low for reliance to be put 
in it as an exclusive method of treatment. 
When successful its success is usually quickly 
evident as the patient’s condition stabilizes 
and the bleeding ceases spontaneously. 
When the hemorrhage continues, however, 
persistence in these conservative measures 
may prove most unwise. Coma and other 
evidences of deterioration in hepatic re- 
serve are almost the inevitable result of pro- 
longed or uncontrolled esophageal hemor- 
rhage. 

Another method of providing temporary 
control of the bleeding is esophageal tam- 
ponade. The esophageal balloon of Seng- 
staken and Blakemore has proved to be, in 
our hands, a most efficient tool for the short 
term control of esophageal hemorriage. 
Almost without exception this balloor will 
control the bleeding if adequately infi ited. 
Our experiences with its long term use, 
however, are less happy. Respirations may 
be hampered by tracheal displaceme::' oF, 
in the young patient with soft tracheal : ‘ngs, 
actual tracheal compression may be cai ised. 
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Fic. 1. D. R. New York Hospital No. 576553. a, Esophagram. July 1950, taken prior to oper- 
ation. Large esophageal varices are apparent. b, Esophagram of May 1952, 6 months after esoph- 
agogastrectomy and esophagojejunostomy. The esophagus is normal and no varices are visible. 
c, Esophagram of May 1955, 2% years after operation. Esophageal varices are again present. 


Should the balloon rise into the pharynx 
total obstruction to the airway may result. 
Atelectasis and pneumonia can and do ap- 
pear in the debilitated patient in whom total 
esophageal obstruction is produced. Besides 
these respiratory dangers, one runs the risk 
of recurrence of the hemorrhage when the 
balloon is deflated. This occurs in a signifi- 
cant number of patients, and when it does 
the patient may well be weaker and a poorer 
operative risk than before the balloon’s in- 
sertion. It is in this prompt recurrence of 
bleeding that we have seen patients lapse 
into coma and even expire. As with the 
purely conservative measures prolonged 
esophageal tamponade is good when it suc- 
ceeds, but should it fail other measures 
must be used and used under the most diffi- 
cult circumstance. 

‘lransesophageal ligation of the varices as 
recommended by Crile and practiced by 
Linton is an efficient measure for the con- 
trol of active bleeding. No permanent con- 
tro! of the bleeding is accomplished and a 
por!acaval shunt within 3 to 4 weeks of the 
thoracotomy is advised by Linton lest 
her orrhage recur and the value of the tem- 
por sry respite be lost. Linton reports 15 
ac! bleeding patients treated by liga- 
tic of the varices. One patient died post- 
0| atively, 1 died of hepatic failure 6 weeks 
pc operatively, 5 had recurrent hemor- 


rhages before the portacaval shunt was per- 
formed. 

The logic of this operation is sound. Direct 
ligation of the bleeding veins stops the bleed- 
ing, terminates the emergency, and permits 
some time for the proper preparation of the 
patient for shunt. Yet thoracotomy with 
esophagotomy is far from a minor procedure. 
If this operation were of somewhat lesser 
magnitude and if the postponement of hem- 
orrhage were of a longer duration, this surgi- 
cal procedure would unquestionably be the 
one of choice in the management of the ac- 
tively bleeding cirrhotic patient. However, 
massive hemorrhage, thoracotomy, and por- 
tacaval shunt all within a 4 week period are 
a not inconsiderable burden for the cirrhotic 
patient. 

Esophagogastrectomy has been performed 
as both emergency treatment and definitive 
treatment by Shumacker and King. It is a 
major surgical procedure with its own inher- 
ent mortality and often produces marked 
disturbances in digestion. Its effectiveness in 
the emergency control of esophageal bleed- 
ing is accepted but, in our opinion, it does 
not permanently obliterate the esophageal 
varices or remove the threat of recurrent 
hemorrhage (Fig. 1). As organic union takes 
place across the esophagogastric or esopha- 
gojejunal anastomosis, the esophageal veins 
once more unite with the portal tributaries 
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and share in the portal hypertension. The 
magnitude of the surgery, the subsequent 
digestive disturbances, and likelihood of re- 
currence of the varices combine to make 
this operation undesirable when other meas- 
ures are available. 

Portacaval shunt is the generally accepted 
surgical means of preventing esophageal 
hemorrhage. Its use in the emergency treat- 
ment of the actively bleeding patient, how- 
ever, has not been commonly recommended. 
Criticism of the portacaval shunt as an emer- 
gency measure is based on the high mortality 
associated with its use under these circum- 
stances. Impressed with the undependability 
of nonoperative measures for control of ac- 
tive bleeding from esophageal varices and 
also impressed with the magnitude of pallia- 
tive and temporary surgical measures, we 
have considered it proper to utilize the por- 
tacaval shunt in the treatment of actively 
bleeding cirrhotic patients. Initially, this ma- 
jor operation was reserved until it was pat- 
ently obvious that nonsurgical measures had 
failed. Temporizing in this fashion we have 
seen patients deteriorate under nonoperative 
care, and when the decision to do the por- 
tacaval shunt was made, the patient was in 
desperate condition. As will be seen in the 
case reports, several patients lapsed into 
coma during this period of nonoperative 
care. Yet, despite this fact, some patients 
operated on within 1 or 2 days after recovery 
from coma tolerated the procedure well and 
had no further operations to face in their 
future. The risk of an emergency shunt 
seemed to diminish as one considered the 
danger of watchful waiting on the one hand, 
and on the other hand the necessity of doing 
a portacaval shunt later, on those fortunate 
enough to survive their immediate bleeding 
episode. In our more recent cases, therefore, 
the portacaval shunt has been performed as 
promptly as possible after the institution of 
esophageal tamponade. 

In utilizing the portacaval shunt as an 
emergency measure only, the two extremes 
of esophageal bleeders are excluded. First 
the cirrhotic patient whose hemorrhage is 


self-limited and who will stop bleeding s;on- 
taneously is not considered for emergency 
surgery. The other extreme is represented 
by the cirrhotic patient whose hepatic func- 
tion is such that an early demise is properly 
predicted even in the absence of hemorrhage. 

To exclude the first group our current plan 
is to treat expectantly but for only a brief 
time the cirrhotic with esophageal hemor- 
rhage. If the patient ceases to bleed on bed 
rest, mild sedation, and blood replacement, 
he is permitted to do so and an elective 
portacaval shunt is performed later during 
the same hospitalization. On the other hand, 
if the bleeding persists or is extreme, the 
Sengstaken-Blakemore balloon is inserted 
and the portacaval shunt is performed as 
soon as the lost blood is replaced and the 
patient is not in coma. Usually this means 
operation 24 to 48 hours after the institution 
of esophageal tamponade. 

The other extreme, the patient who is so 
low in hepatic function that control of hem- 
orrhage will add little to his life span, is 
recognized as such on admission and non- 
operative measures alone are used in his care. 
The recognition of such a patient does not 
depend so much on laboratory tests or on 
his clinical status after the hemorrhage but 
his general status before the hemorrhage. 
A worsening of, ascites or jaundice or the 
development of coma after the onset of hem- 
orrhage may be considered an additional 
reason for controlling and preventing bleed- 
ing rather than a contraindication to sur- 
gery. In short then, only that cirrhotic pa- 
tient whose evidence of hepatic failure and — 
downhill course antedate his hemorrha:e is 
refused consideration as a candidate for sur- 


gery. 


Case 1. G. G., a 54 year old Persian physicia:. who 
had always abstained from alcohol, was admiti d to 
the New York Hospital in 1950 because of recu rent 
melena. He had had his first hematemesis in 1° 3 at 
the age of 43 years. In 1941, he again vomited |) od. 
Since then he had had 5 episodes of tarry stools, ach 
episode lasting 2 to 3 days. Work-up in 194° dis- 
closed hepatosplenomegaly, ascites, and esoph. zeal 
varices. At that time his serum bilirubin ws 0.7 
milligram per cent, serum proteins 6.3 grams per “nt. 
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After admission to the hospital in November 1950, he 
had a massive hematemesis and his hemoglobin fell to 
8.9 grams per cent. Esophageal tamponade was 
established, and the lost blood was replaced. The 
tamponade was effective and after 3 days the balloon 
was deflated. Bleeding recurred immediately. The bal- 
loon was reinflated and left in place for 6 more days, 
and then removed. A massive hemorrhage occurred 
the next day. Once again the balloon controlled the 
bleeding but this time the patient lapsed into coma. 
This deep coma persisted for 5 days. As soon as his 
mental state cleared, an end-to-side portacaval shunt 
was performed, November 24, 1950, with the inflated 
esophageal balloon in place. He had received 6,500 
cubic centimeters of blood before operation and his 
hemoglobin level the day of operation was 13.2 grams 
per cent. His portal pressure was reduced by the 
shunt from 45 to 28 centimeters of saline. Eight days 
after operation the balloon was removed and his diet 
was gradually increased. His course in the hospital 
was satisfactory, and he was discharged 19 days after 
operation. 

Four months later he suddenly became jaundiced, 
his serum bilirubin rising to 30.2 milligrams per cent. 
A clinical diagnosis of homologous serum jaundice was 
made and conservative treatment was given. His 
recovery was good, and a year postoperatively he was 
without ascites or esophageal varices. His hepato- 
splenomegaly persisted. Bleeding never recurred. 
The patient then left the New York area and died of 
hepatic insufficiency 16 months after his portacaval 
shunt. At autopsy the shunt was patent, there were 
no varices. 


This patient is of interest for several rea- 
sons. While under our observation he had 3 
major hemorrhages, each of which was effec- 
tively controlled by the esophageal balloon. 
However, after each bleeding episode his 
hepatic reserve was lessened and after the 
third he was comatose. Never a good opera- 
tive risk, he became a poorer one after each 
hemorrhage. Nothing was gained by the de- 
lay. The longer operation was postponed, 
the more his hepatic function deteriorated. 
Under our current policy the operation 
would have been performed more promptly 
when the patient was in better condition. 

Despite the fact that this man at the time 
of operation was such a poor risk, he not 
only survived the operation, but was able to 
withstand a severe bout of homologous se- 
rum jaundice 4 months later. This occur- 
rence undoubtedly damaged his already 
diseased liver and shortened his span of life. 


Case 2. E. D., a 40 year old woman with known 
xanthomatous biliary cirrhosis, was transferred to the 
New York Hospital on February 14, 1951 because of 
hematemesis. Her illness began in 1945 with gener- 
alized pruritus and skin discoloration. That same 
year she became pregnant and a hysterotomy and 
tubal ligation were performed elsewhere. 

In 1948 obvious icterus appeared. In October 
1950, she vomited blood for the first time. Four 
months later she was admitted to another hospital 
with her second hemorrhage. After admission she 
went into shock and the esophageal balloon was in- 
serted. Twice it was deflated, each time a gross 
hemorrhage occurred. She was then transferred to 
the New York Hospital with the inflated balloon in 
place. 

On admission she was jaundiced, her skin was 
brown, and numerous xanthomatous nodules were 
present. The liver was enlarged and there was ascites. 
Laboratory data were as follows: hemoglobin 10.5 
grams, bilirubin 6.0 milligrams per cent, total serum 
protein 7.0 grams per cent, albumin 4.1 grams per 
cent, globulin 2.9 grams per cent, prothrombin time 
was normal. 

The portacaval shunt was accomplished the day 
after admission, with the balloon still in place. Her 
portal pressure was reduced from 46 to 26 centimeters 
of saline. Before operation, 3,500 cubic centimeters of 
blood had been administered. 

The balloon was removed soon after the operation, 
and the patient did well. She was discharged on her 
thirteenth postoperative day. She continued to do 
well until she was readmitted 1 year later with in- 
testinal obstruction. At operation the obstruction was 
found to be caused by an adhesion which was lysed. 
The portal pressure at this operation was 16.5 centi- 
meters of saline. Following operation the patient was 
comatose for 2 days, but after this she improved 
steadily and left the hospital 13 days after operation. 

Her liver function continued to be adequate and 
she did not bleed. However, 20 months after the 
shunt the patient developed, clinically and radio- 
graphically, an active duodenal ulcer. This lesion 
persisted and remained symptomatic. She came un- 
der the care of another institution where she died 
July 22, 1954, 3 years and 5 months after her porta- 
caval shunt. At autopsy the liver was nodular and 
diffusely cirrhotic. The shunt was patent. There 
was a duodenal ulcer. 


The temporary effectiveness of the eso- 
phageal balloon is again illustrated by this 
case. Yet, each time the balloon was deflated 
the bleeding recurred. Without portal de- 
compression her survival seemed doubtful. 
Her survival for 3 years 5 months following 
the shunting procedure demonstrates that 
her hepatic reserve was adequate if not sub- 
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jected to severe strain. It is of interest that 
1 year later she did go into coma following 
lysis of an adhesion but recovered to live 
another 214 years of normal existence. 


Case 3. F. M., a 53 year old man with no history 
of alcoholism but with an occupational exposure to 
carbon tetrachloride, was admitted to the New York 
Hospital on December 4, 1952, because of hemateme- 
sis. His illness had begun with the abrupt appearance 
of ascites 114 years previously. Exploratory laparot- 
omy was performed at another hospital and a 
cirrhotic liver was found. One year before admission 
he had his first hemorrhage, was hospitalized, and 
quickly recovered. When he bled again he was 
brought to the New York Hospital and admitted. On 
admission he was not in shock; the liver and spleen 
were enlarged and ascites was present. Laboratory 
data were: hemoglobin 10 grams, hematocrit 35 per 
cent, bilirubin 2.7 milligrams per cent, serum pro- 
teins 6.0 grams per cent, albumin 4.0 grams per cent, 
globulin 2.0 grams per cent, prothrombin time nor- 
mal. 

The esophageal balloon was passed and inflated, 
and blood administered. Two days after admission 
the balloon was deflated, he began to bleed again, 
and lapsed into coma. Tamponade was reinstituted 
and more blood administered. Gradually his mental 
state cleared and after 4 days the balloon was re- 
moved. Three days later he had another major 
hemorrhage. The balloon was again passed and after 
a 48 hour period of stabilization a portacaval shunt 
was performed on December 16, 1952, with the bal- 
loon in place. Prior to operation, 10,500 cubic centi- 
meters of whole blood had been given. His portal 
pressure was reduced from 39 to 22 centimeters of 
saline. Postoperatively a wound infection developed 
and for a while an intraperitoneal mass was palpable 
in the left abdomen. This disappeared and. he was dis- 
charged 18 days after operation. 

In the out-patient department the mass reappeared 
in the left midabdomen. He was readmitted and an 
infected loculation of ascitic fluid was drained in 
February 1953. No foreign body was present. After 
this, the patient did well. His ascites did not recur 
and he gained weight and strength until April 1953, 
4 months after the portacaval shunt, when he had a 
sudden onset of nausea, vomiting, and fever followed 
by the appearance of progressive jaundice. His serum 
bilirubin rose after admission to 22.1 milligrams per 
cent, and he became comatose and expired. The 
clinical diagnosis was homologous serum jaundice 
superimposed on hepatic cirrhosis. At autopsy there 
was widespread nodular cirrhosis. The shunt was 
patent. 


In reviewing this history, it is apparent 
that the clinical state of the patient deterio- 


rated with each major bleeding episode. 
While it is always impossible to predict what 
will happen if the balloon is deflated, in this 
case it was clearly established after the sec- 
ond hemorrhage, followed as it was by a 
period of coma, that the consequences of 
subsequent hemorrhages might be fatal. The 
risk of deflating the balloon for the third time 
in this patient, therefore, was a grave one 
and the hope of obtaining much time for 
ideal preparation was slight. Our present 
regimen would be to proceed directly with 
the shunt on the first episode of bleeding 
thus sparing him the period of hepatic de- 
compensation. It is again worth noting that 
despite ascites and coma, this patient was 
able to withstand the operative trauma. His 
complicated course was an unfortunate addi- 
tional strain which exceeded his reserve and 
he succumbed to the serum jaundice 4 
months later. 


Case 4. R. S., a 58 year old woman with a heavy 
alcoholic history, was admitted to the New York 
Hospital on December 17, 1952, with a history of 2 
weeks of hematemesis, tarry stool, and profound weak- 
ness. On admission, her blood pressure was 100/70, 
pulse 96 per minute. Jaundice, ascites, and hepato- 
splenomegaly were evident. Laboratory data were: 
hemoglobulin 3.5 grams, hematocrit 12 per cent, 
bilirubin 3.2 milligrams per cent, serum protein 5.8 
grams per cent, albumin 2.9 grams per cent, globulin 
2.9 grams per cent, prothrombin time elevated 2 
seconds over the control. 

Esophageal tamponade was instituted immediately 
and blood transfusion given. Despite control of the 
bleeding, she lapsed into coma, her ascites and jaun- 
dice worsened. On the ninth hospital day the patient 
vomited up the esophageal balloon. For 6 days she 
did not bleed and her general condition improved 
slightly until again she began to bleed. The esopha- 
geal balloon was replaced and a portacaval shunt was 
performed January 5, 1953. Five thousand cubic 
centimeters of whole blood and 1,250 cubic centi- 
meters of packed red cells had been administered 
before operation. Her portal pressure was reduced 
from 30 to 20 centimeters of saline. After operation 
she went into renal failure and died on her fifth post- 
operative day. At autopsy an advanced cirrhosis was 
noted. The shunt was patent. 


This woman had been bleeding at home 
for 2 weeks prior to coming to the hospital, 
and on admission her hematocrit was 12 per 
cent. This, in itself, was an adequate trial of 
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waiting for the bleeding to stop spontane- 
ously. While the ascites, jaundice, and coma 
indicated the precariousness of her hepatic 
reserve, in retrospect it would seem that this 
patient may have had a better chance of 
survival if her shunt had been done as soon 
as her bleeding was controlled. Certainly, 
removal of the balloon tamponade without 
decompression of the portal circuit had little 
chance of success. We do know from our own 
experience that a certain number of these 
severely decompensated patients are sal- 
vable. 


Case 5. V. T., a 43 year old woman, was admitted 
to the New York Hospital on December 18, 1953 
because of hematemesis. For 6 years this patient had 
been troubled by easy fatigability and anorexia. Her 
alcoholic intake was high, her dietary intake poor. 
Four years before admission she was transfused be- 
cause of anemia. Ten months before this admission 
she had been hospitalized because of hepatospleno- 
megaly, ascites, and jaundice. At that time her 
esophagram was suggestive of varices. Her diet was 
increased and she seemed to be doing well until the 
morning of admission when she vomited blood several 
times and had several tarry stools. On admission she 
was in shock with a blood pressure of 80/40, pulse of 
120. The enlarged liver and spleen could be felt, both 
ascites and jaundice were present. Laboratory data 
were as follows: hemoglobin 9.5 grams, red blood 
count 2.0 million, hematocrit 18 per cent, serum 
bilirubin 3.7 milligrams per cent. Total serum pro- 
teins 6.2 grams per cent, albumin 3.6 grams per cent, 
globulin 2.6 grams per cent. Prothrombin time was 
elevated 3 seconds over the control. 

The esophageal balloon was inserted and inflated 
and blood replacement begun. Her shock was quickly 
corrected but on the third hospital day she went into 
coma. The balloon was deflated. She again vomited 
blood and the esophageal tamponade was reinstituted. 
By the fifth hospital day she had received 3,400 cubic 
centimeters of whole blood and was out of coma. She 
was still jaundiced and had marked ascites. However, 
at this time, December 23, 1953, with the balloon in 
place a portacaval shunt was performed. Her portal 
venous pressure was reduced from 42 to 30 centi- 
meters of saline. The esophageal balloon was removed 
on the second postoperative day and feedings were 
begun. Because of reaccumulation of ascitic fluid, 
8,000 cubic centimeters of peritoneal fluid were re- 
moved by a paracentesis on the twentieth postopera- 
tive day. Three days after this she again became dis- 
oriented but quickly regained a clear mental state 
and was discharged on her twenty-eighth postopera- 
uve day. She has done well since then and is essen- 


tially asymptomatic in the 20 months since operation. 
Despite ascites. jaundice, coma, and massive hemor- 
rhage this patient has been salvaged and has gone 20 
months since operation and is in good condition. 


This was a desperately ill patient who had 
all of the signs of liver failure, jaundice, 
ascites, and coma. It is very doubtful if she 
would have survived her persistent bleeding 
without esophageal tamponade, and equally 
doubtful that the bleeding would not have 
recurred without portal decompression. ‘To 
operate upon her was a serious responsibility 
in view of her precarious status. However, 
we believed that this treatment offered her 
the one chance of survival at that time and 
elected to try to help, fully realizing that we 
might well have lost. We believe that this 
patient has been salvaged from the group 
previously considered to be inoperable. She 
is still in good condition after almost 2 years. 


Case 6. E. M., a 16 year old Puerto Rican girl, was 
transferred to the New York Hospital from another 
hospital on March 12, 1954 because of esophageal 
bleeding. Her illness began at the age of 12 years, in 
1950, when she developed jaundice and anorexia. 
The jaundice waxed and waned over the next several 
years and 11% years before admission ascites appeared 
transiently. One month before her New York Hospital 
admission she had a hematemesis which was con- 
trolled with the esophageal balloon. Several days 
after its removal, however, she again bled and the 
balloon was replaced. Active bleeding continued dur- 
ing this month in the other hospital and she was then 
transferred to New York Hospital for surgery. At the 
time of admission, she was comatose responding only 
to painful stimuli. The pressure in the esophageal 
balloon was increased and the bleeding ceased. 
Laboratory data were as follows: serum bilirubin 5.4 
milligrams per cent, total serum protein 6.7 grams 
per cent, albumin 2.5 grams per cent, globulin 4.2 
grams per cent, prothrombin time increased 7 seconds 
over the control. With effective esophageal tam- 
ponade and blood replacement the patient emerged 
from coma. She was immediately taken to the operat- 
ing room and an end-to-side portacaval shunt was 
performed on March 14, 1954. Her portal pressure 
was reduced from 38.5 to 14 centimeters of saline. 
Before operation this girl had received 5,000 cubic 
centimeters of whole blood. 

The esophageal balloon was removed the day after 
operation and bleeding did not recur. Initially she 
did well, but about the sixth postoperative day pro- 
gressive ascites developed and she failed to respond to 
salt restriction and human serum albumin. She was 
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transferred back to the original hospital on her 
nineteenth postoperative day. She continued to fail 
and expired 1 month after operation. At autopsy her 
shunt was patent. The liver was the site of severe 
cholangiolitic cirrhosis as well as extensive endo- 
phlebitis and periphlebitis of the hepatic veins. 


This young girl was bleeding for 1 month 
prior to her admission to New York Hospital 
despite the use of the esophageal balloon. 
After admission the pressure within the bal- 
loon was increased and the bleeding con- 
trolled. Here again a long period of waiting 
was not accompanied by spontaneous cessa- 
tion of bleeding. Her immediate response to 
operation was good despite preoperative as- 
cites, jaundice, coma, low serum albumin, 
seriously elevated prothrombin time as well 
as prolonged massive hemorrhage. 

The bleeding was controlled, but she suc- 
cumbed 1 month after operation with in- 
tractable ascites. At autopsy her hepatic 
veins were found seriously diseased and her 
liver contained little functioning tissue. We 
believe that portal decompression here again 
offered this young girl her only chance of 
survival. Unfortunately, her hepatic reserve 
was so low that she was unable to carry on 
despite the control of bleeding. We believe 
that without operation she would most likely 
have died of hemorrhage. 

Case 7. S. R., a 38 year old woman, was admitted 
to the New York Hospital for the fourth time in 
March 1954 with a history of 2 seizures of hemateme- 
sis, one 334 weeks before admission, one the day of 
admission. Three years before admission she had had 
the onset of fatty food intolerance quickly followed by 
anorexia, pruritus, and jaundice and the appearance 
of a widespread skin eruption. Her first admission had 
been in November 1951 with these symptoms. At that 
time her liver edge was 4 centimeters below the right 
costal margin, the spleen 2 centimeters below the left 
costal margin. There was no ascites and the esopha- 
gram was negative for varices. Laboratory data were 
as follows: hemoglobin, 12.1 grams per cent, red blood 
count 4.0 million, serum protein 6.8 grams per cent, 
an albumin of 3.3 grams per cent, a globulin of 4.7 
grams per cent, serum bilirubin 6.8 milligrams per 
cent, 4.6 milligrams per cent being in the direct 
fraction; alkaline phosphatase 35.5 units, thymol 
turbidity 12 units, total lipids, 3,640 milligrams per 
cent with a phospholipid level of 2,690 milligrams 
per cent. Prothrombin time was normal. The stools 
were negative for occult blood. 


Because of the obstructive nature of her jaundice, 
exploratory laparotomy was performed and a wholly 
normal biliary tree was found. The diagnosis of pri- 
mary biliary cirrhosis was considered established, 
Shortly after discharge she was readmitted for a minor 
wound infection. Her jaundice and associated symp- 
toms continued. Her third admission, in 1953, was 
for dental extractions. Also in 1953, for the first time 
esophageal varices were seen on x-ray examination, 

Her condition remained stationary until the 
hematemesis which brought about her admission on 
March 8, 1954. 

On admission the patient was in shock, blood pres- 
sure 100/50, pulse 100. Her jaundice, xanthomatosis, 
and hepatosplenomegaly were as before. Her hemo- 
globin was 5 grams per cent, red blood count 2.6 
million. Other laboratory data included serum bili- 
rubin 18.8 grams per cent, alkaline phosphatase 62.4 
Bodansky units, cephalin flocculation 7 units, brom- 
sulfalein retention 48.7 per cent, total serum protein 
7.6 grams per cent, with albumin 4.5 grams per cent, 
globulin 3.1 grams per cent. The prothrombin time 
was normal. 

The Sengstaken-Blakemore balloon was inserted at 
once and 2,750 cubic centimeters of whole blood were 
administered that day and night. The next day she 
was out of shock and her hemoglobin was 12.5 grams. 
A portacaval shunt preceded by a splenoportal veno- 
gram was performed the day after admission, March 
9, 1954. The esophageal balloon was removed the 
following day and she left the hospital 18 days after 
operation. There has been no subsequent bleeding. 


This patient has biliary cirrhosis with a 
high serum bilirubin and high alkaline 
phosphatase level. Operation was performed 
promptly with the bleeding controlled by 
balloon tamponade. Her recovery was un- 
eventful, and she is well today, a year anda 
half postoperatively. We believe that the 
prompt handling of this patient saved her 
further strain from repeated hemorrhage 
and that this case illustrates the value of 
proceeding with definitive therapy for 
esophageal bleeding as soon as the patient 
has stabilized after hemorrhage. 


Case 8. F. A., a 38 year old man, was transferred 
to the New York Hospital on December 10, 1954 
because of esophageal hemorrhage. His first bleeding 
episode had occurred 5 months previously and had 
subsided on conservative management and blood re- 
placement. Shortly thereafter, he became jaundiced. 
Two more severe hemorrhages occurred. He was 
hospitalized elsewhere and was again treated con- 
servatively. However, this time he continued to bleed 
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while in the hospital and so was transferred to the 
New York Hospital. He was deeply jaundiced, had 
ascites and hepatosplenomegaly. Esophageal varices 
were seen On x-ray examination. Laboratory data 
were as follows: Hemoglobin 7.5 grams, hematocrit 
24 per cent, serum bilirubin 42.8 milligrams per cent, 
total serum proteins 6.1 grams per cent, albumin 3.9 
grams per cent, globulin 2.2 grams per cent. Pro- 
thrombin time was normal. 

Initially the patient was not actively bleeding. He 
was frequently transfused with whole blood and 
packed red blood cells. However, on the tenth hospi- 
tal day he began to bleed massively. The esophageal 
balloon was passed. He became completely disorient- 
ed and uncontrollably violent. A tracheostomy was 
made to relieve possible hypoxia and to prevent any 
tracheal aspiration. Three days after the tracheostomy 
he was mentally clear and 3 days later, December 28, 
1954, an end-to-side portacaval shunt was performed, 
reducing his portal pressure from 50 to 38 centimeters 
of saline. Before operation, 5,500 cubic centimeters of 
whole blood and 2,000 cubic centimeters of packed 
red cells had been administered in the New York 
Hospital. Initially he did well after operation, was 
alert and comfortable, but on the third postoperative 
day he began to bleed and bled intermittently there- 
after, despite the esophageal balloon, until he died on 
the seventeenth postoperative day. At autopsy the 
liver was the site of proliferative endophlebitis of the 
hepatic veins, and the portacaval shunt was occluded 
by a thrombus. 


The fatal outcome in this patient was the 
result of failure to decompress the portal 
system adequately. Despite the extreme de- 
gree of jaundice, serum bilirubin level of 
42.8 milligrams per cent, and other evi- 
dences of hepatic decompensation, coma, 
and ascites, this man did well for the few 
days after operation until he bled again. 

Tracheostomy was most valuable in the 
care of this man. The esophageal obstruc- 
tion and coma made tracheostomy man- 
datory. 


Case 9. W. D., a 49 year old commercial artist, had 
imbibed an average of 1 quart of whiskey a day for 14 
years prior to his first New York Hospital admission. 
For an equal length of time he had suffered with 
gouty arthritis, which had been treated with many 
medications, including butazolidin and cholchicine. 
His first New York Hospital admission was in January 
1954, for his first episode of bleeding, hematemesis, 
and melena. Five months later, he again bled and was 
transfused with 5,000 cubic centimeters of whole 
blood. A gastrointestinal series at this time was in- 
terpreted as showing prolapse of the gastric mucosa. 


An ulcer diet was prescribed. Gastrointestinal bleed- 
ing necessitated 2 more hospital admissions and 
transfusions. 

On August 23, 1954, a subtotal gastric resection 
was done. No ulcer was found. The omentum was 
very vascular and adherent to the scar of a prior 
cholecystectomy. The liver was considered to be 
mildly cirrhotic, and the spleen slightly enlarged. A 
pressure reading was taken in a portal tributary and 
was 25 centimeters of saline. 

In the next 12 months, he was admitted to the New 
York Hospital 7 times for gastrointestinal hemor- 
rhage. Following his admission, August 31, 1955, for 
melena, he vomited 1,000 cubic centimeters of blood, 
and the Sengstaken-Blakemore balloon was inserted 
with quick cessation of bleeding. He had received 
8,500 cubic centimeters of blood by transfusion on 
this admission. 

Varices had not been demonstrated on routine 
gastrointestinal series, and his liver function tests were 
essentially normal. His liver was 1 fingersbreadth 
below the right costal margin, the spleen was not 
palpable. 

The patient was first seen in consultation Septem- 
ber 6, 1955. The esophageal balloon was in place and 
the patient’s general condition was stable. The follow- 
ing day after a splenoportavenogram was made, an 
end-to-side portacaval shunt was established. The 
approach was through a right thoracoabdominal in- 
cision and no attempt was made to dissect into the 
vascular adhesions or omentum, hence no pressure 
readings were obtained. The anastomosis was 2 
centimeters in its longer diameter. 

Except for an exacerbation of his gouty arthritis, 
his postoperative course was smooth. The esophageal 
balloon was withdrawn without incident the day after 
operation, and feedings begun soon afterward. He has 
remained well since that time. 


This man, except for his loss of blood, was 
in good condition compared to the others 
in the series. However, with procrastination, 
some deterioration in hepatic reserve might 
have ensued. Prompt surgical intervention 
after esophageal tamponade permitted rap- 
id, uncomplicated recovery. 


SUMMARY 


Nine patients have been subjected to 
emergency portacaval shunts in the New 
York Hospital-Cornell Medical Center. In 
each instance temporary hemostasis had 
been achieved by the use of the Sengstaken- 
Blakemore balloon. Seven of these 9 had 
ascites, 6 had jaundice (serum bilirubin 
over 3 milligrams per cent), and 6 had been 
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in coma prior to operation. Three patients 
died postoperatively, a surgical mortality of 
33 per cent. One patient died of hepatic 
renal failure 5 days after operation, and 1 
died a month postoperatively of hepatic 
failure and hepatic vein obstruction. The 
third died of unrelenting hemorrhage with a 
thrombosed portacaval anastomosis. 

Of the 6 who survived operation, 3 have 
subsequently died. In 2 of these 3 deaths it 
is believed that homologous serum jaundice 
played a major role. One man succumbed 
to his homologous serum jaundice and died 
4 months postoperatively (Case 3). Another 
man survived an attack of homologous 
serum jaundice and died of hepatic failure 
18 months after operation (Case 1). The 
third, a woman, lived 3 years and 5 months 
after portacaval shunt before dying of he- 
patic failure (Case 2). The remaining 3 
patients are well, although 1 is only recently 
postoperative. There has been no instance 
of esophageal hemorrhage in those who 
survived operation. 

In evaluation of these surgical results, we 
have tended to consider our salvage rate 
rather than simply our surgical mortality. 
With no surgical treatment or with a limited 
surgical procedure, it does not seem likely 


that a higher survival rate would have been 
achieved. 

The immediate survival of 6 out of these 9 
desperately ill cirrhotic patients is not un- 
satisfactory. With the current plan of 
management, prompt performance of a 
portacaval shunt when the hemorrhage 
necessitates esophageal tamponade, we 
should avoid the deterioration which follows 
unsuccessful expectant treatment. By earlier 
operation, an improvement in the mortality 
is expected. We believe that portacaval 
shunt should be considered as an emergency 
measure for the control of esophageal hem- 
orrhage. 
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CARCINOMA IN SITU OF THE UTERINE CERVIX 


LYNDON E. LEE, JR., M.D., F.A.C.S., P. J. MELNICK, M.D., and 


HARRY M. WALSH, M.D., Eloise, Michigan 


THE PRESENT REPORT on 53 cases of carci- 
noma in situ of the uterine cervix represents 
part of a 5 year program of clinical, cyto- 
logic, and histologic study and follow-up of 
carcinoma of the cervix in a large and uni- 
form population. It was carried out by the 
senior author in Puerto Rico in the Depart- 
ment of Health and Medical School, under 
financing by grants from the National Can- 
cer Institute. Over 8,500 women from the 
general population were screened by pelvic 
and cytologic examination. In all of the 
cases reported suspicious by these methods, 
biopsies were made. A total of 67 cases of 
carcinoma in situ were found. Fifty-three of 
these cases were followed by repeated clin- 
ical, cytologic, and biopsy examinations up 
to 3 years, as yet without any evidence of 
invasion. 


CANCER CONTROL PROGRAM IN PUERTO RICO 


Cancer accounts for 4.7 per cent of the 
deaths in Puerto Rico and is the fifth most 
frequent cause of death. In the continental 
United States cancer is the second most fre- 
quent killer accounting for 13.6 per cent of 
deaths. In Puerto Rico the female genital 
organs are the site of origin of 39.7 per cent 
of all cancers. This incidence has been cal- 
culated by the American Cancer Society to 
be approximately double that in the con- 
tinental United States. 

Meigs has reported that carcinoma of the 
cervix constitutes 65.7 per cent of cancers of 
the female genital tract, with a ratio of uter- 
ine body to cervix of 4 to 1. In Puerto Rico 
an island-wide survey showed that 78 per 
cent of cancers of the female genital tract 
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arise in the cervix, with a uterine cervix tc 
corpus ratio of approximately 19 to 1 (Table 
I). One per cent of these cervix cancers are 
carcinoma in situ. It should be noted that 75 
per cent of the cases of invasive cancer of the 
cervix, found in an initial island-wide hos- 
pital record review were in stages 3 or 4 at 
the time of the first examination by a medi- 
cal examining facility. No cytology methods 
were used in the diagnosis of these cases. 
Significantly, 100 per cent of the carcinomas 
found as a result of cytologic examination in 
the study group of 8,500 women were in 
stage 1 when demonstrated to be invasive. 
The patients included in this cytologic study 
represent a cross section of adult Puerto 
Rican women from the general population 
not under medical observation for pelvic 
symptoms or disease. 

Expenses for establishing the cytology pro- 
gram were accurately determined (5). Costs 
of staffing and equipping the clinic were 
$6,552.34 while laboratory expenses were 
$7,674.21. This totaled $14,226.55 for ini- 
tiating the Cytology Center.' It is capable of 
reviewing 1,000 patients monthly with full 
outpatient pelvic review as indicated. The 
laboratory can screen adequately 2,000 
slides monthly. 

To operate the program 1 year, expenses 
were $7,582.73 for the clinic and $8,382.76 
for the laboratory, totaling approximately 
$16,000.00. 

It was found that yearly screening costs 
for a total of 6,600 patients with 13,302 cyto- 
logic specimens and 228 biopsies averaged 
$2.40 per patient screened, or a cost of 
$430.00 per neoplasm discovered. This in no 
way suggests additional benefits of screening 


1A detailed breakdown of equipment and materials and their 
cost may be obtained from the author. 
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TABLE I.—SITE OF 1,380 CANCERS OF THE FEMALE 
GENITAL TRACT 


Site of carcinoma No. of cases Per cent 
Chorionepithelioma.............. 8 0.6 
Uterus, unspecified 104 
Other female genital organs....... 76 B.5 


with no cost for discovering nonmalignant 
pelvic disease in many patients. 


RESULTS 


In screening these patients by cytologic 
methods, findings were reported as: (1) ab- 
normal, not cancer, that is, infection, hyper- 
estrinemia, atypical cells, bloody; (2) sus- 
picious; (3) carcinoma in situ; or (4) cancer, 
either squamous or other type. An abnormal 
smear was found in 37.5 per cent. Of these, 
88 per cent, or 33.1 per cent of all cases, had 
an abnormal cytologic pattern regarded not 
cancer. Abnormal patterns in this group re- 
sulted from infection or hyperestrinemia, or 
consisted of atypical cells and smears unsat- 
isfactory for interpretation often due to ad- 
mixture with excessive blood. Cytologically, 
3.3 per cent of all cases were found to be 
suspicious of cancer, 0.51 per cent were re- 
garded as carcinoma in situ, and 0.63 per 
cent were reported as carcinoma (Table II). 

In all of the suspicious cases biopsies were 
made (Table III); in other words, 584 pa- 
tients were subjected to 1 or more biopsies 
of the cervix. In 461 of these, no malignant 
condition was observed. ‘Thus, by combining 
clinical, cytologic, and histologic means of 
study, in 98.7 per cent of the total number 
screened no malignant condition was noted. 

Various nonmalignant abnormalities were 
encountered in the biopsy series (Table IV). 


TABLE II.—CYTOLOGY 


Per cent of 

No. of Percent of total cases 

cases abnormal screened 
Abnormal pattern, notcancer*, 2771 88.0 33:1 
Carcinoma in situ............ 43 1.4 51 
Squamous carcinoma......... 53 17 63 


3,149 abnormal initial smears in 8,379 screened. 
*Infection, hyperestrinemia, atypical cells, bloody. 
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The most difficult and controversial patho- 
logic group is that of the atypical hyper- 
plasias, wherein no fully established micro- 
scopic criteria are as yet generally agreed 
upon to distinguish them. These patients are 
being examined monthly and biopsies re- 
peated at periodic intervals of not more than 
1 year in order to determine their course and 
ultimate fate while untreated. 

Sixty-seven cases of carcinoma in situ 
were proved histologically, a frequency of 
0.79 per cent of the entire series. Smears 
have been repeated monthly and biopsies 
have been made at 6 month intervals. Fifty- 
three of these patients have been followed 
for as long as 3 years, and in none has the 
carcinoma become invasive while under our 
observation. In addition, 48 cases of invasive 
squamous cell carcinoma were found, 4 pa- 
tients were found to have adenocarcinoma, 
and 4 other malignant tumors were discov- 
ered—a total of 56 invasive malignant 
tumors, or 0.67 per cent of all patients 
screened. Of these cancers, 3 were reported 
on initial biopsy as carcinoma in situ, but an 
immediate histologic review of further tissue 
proved the neoplasm to be invasive. If fur- 
ther and immediate study had not been 
done, these would later have been wrongly 
regarded as in situ cases which became 
invasive. 

Those who regard carcinoma in situ as a 
precursor of invasive carcinoma suggest a 
range of duration of the lesion in its quiescent 
or noninvasive state up to 10 years. The age 
range in our series is from 17 to 77 years at 
time of diagnosis. The number followed un- 
treated in each decade is indicated in Table 
V. The average age of patients in this series 
of carcinoma in situ is 42.9 years. That of 
Puerto Rican women with invasive cervix 
carcinoma is 49.2 years, as opposed to the 
average age of 52.0 years for all female can- 
cer patients in Puerto Rico. 


CYTOLOGIC SCREENING 


It is practically impossible accurately to 
diagnose or predict by clinical examination 
alone the presence of carcinoma in situ, in 
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spite of the clinician’s experience or the use 
of such diagnostic adjuncts as the Schiller 
iodine test. Cytologic screening, followed by 
biopsy of suspicious cases, is essential. There 
is no uniform method of cytologic reporting 
for clinical use, and no universally accepted 
method of interpolation from one system of 
classification to another. Such items are a 
requisite if comparable data are to be de- 
veloped in the study of this problem. The 
simple method herein presented has proved 
very satisfactory in this survey from a clin- 
ical standpoint. 

Blanco developed a system designed to 
distinguish cellular elements and staining 
properties with some emphasis on back- 
ground areas, combinations of which lead 
the cytologist to render an opinion. Some 
such uniform method of reporting would be 
useful if generally adopted by cytologic lab- 
oratories. Generally accepted criteria for 
microscopic diagnoses and the application 
of uniform terminology would facilitate col- 
lecting more nearly comparable data with 
more compatible interpretations and greater 
information from follow-up. 

Although not universally embraced by all 
pathologists and cytologists the histologic 
criteria for carcinoma in situ have been 
clearly outlined by Reagan in a number of 
publications (9). Briefly, these can be sum- 
marized as follows: involvement of the entire 
thickness of the epithelium by (a) loss of 
polarity of the cells and (b) nuclear mor- 
phology characteristic of malignancy, i. e., 
hypertrophy, hyperchromatism, and vari- 
ations in size and shape of the nuclei; and 
abnormal mitotic figures. 


HISTOCHEMICAL STUDIES 


From a strictly scientific viewpoint it has 
not yet been conclusively proved that car- 
cinoma in situ is the preinvasive stage of 
cervical cancer, although it is a widely ac- 
cepted and logical working hypothesis. As 
Reagan (8) has shown, up to the present 
time only about 50 cases have been reported 
in which invasive cancer has been found 
subsequent to a previous finding of carci- 


TABLE III.—PATHOLOGY 


No. of Per cent Per cent of 

Biopsy diagnosis cases of biopsi cases d 
NOU 461 78.9 

Carcinoma in situ....... 67 1S 19 
Epidermoid carcinoma. . . 48 8.2 ae 
Adenocarcinoma........ 4 FY .05 
Other malignancies...... 4 PY 05 


584 biopsies from 8,435 screened. 


noma in situ. Otherwise, only an occasional 
histologic study of this lesion has revealed 
what was interpreted as early invasion. Fen- 
nell reported 8 such cases. The follow-up 
study reported herein was motivated by the 
possibility of observing such a transition 
clinically. 

The opportunity of also observing possible 
histochemical changes in the course of such 
a transition from carcinoma in situ to in- 
vasive Carcinoma prompted a special study 
of 22 of these 53 cases all with previous his- 
tologic diagnoses of carcinoma in situ. Addi- 
tional biopsy material from these 22 cases, 
consisting of endometrial curettings, endo- 
cervical biopsy, biopsy from the portio, and 
a vaginal biopsy, was fixed in absolute alco- 
hol, and some of the material was fixed in 
neutral buffered formalin. Microscopically, 
the additional tissue from 11 of these cases 
continued positive for carcinoma in situ. 
Glycogen stains, PAS stains, and stains for 
alkaline phosphatase were made on the tis- 
sue from these 11 cases. The results are 
summarized in Table VI. 

Glycogen and alkaline phosphatase are 
present in all but 1 of these 11 cases of car- 
cinoma in situ, although in decreased and 
varying amounts. It is possible that cyto- 


TABLE IV.—NONMALIGNANT ABNORMALITIES 


Per cent Per cent 
No. of of biopsy of patients 
cases cases screened 
7 4.2 .08 
0 0 0 
Hyperkeratosis............. 2 0.3 .02 
Epidermization............. 57 9.7 .67 
Squamous metaplasia........ 45 7.8 53 


584 biopsies from 8,435 screened. 
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TABLE V.—AGE DISTRIBUTION OF PATIENTS WITH 
CARCINOMA IN SITU 


No. of cases 
No. of carcinoma 
Age group, years of patients in situ 


chemically diminishing stores of glycogen 
together with its related enzyme systems 
may indicate dedifferentiation and, there- 
fore, increasing malignancy. Foraker, in a 
study of 28 cases of squamous cell carcinoma, 
has demonstrated such decreasing amounts 
of glycogen in the more undifferentiated 
areas of the cancers. 


ADDITIONAL STUDIES 


A study was also made of the cases of 
carcinoma in situ which were encountered 
in the course of a review of the histologic 
sections of 811 cases of carcinoma of the cer- 
vix which were accumulated in the files of 
the Pathology Department of the Wayne 
County General Hospital between 1932 and 
1955. This study is being reported sepa- 
rately (7), but the following is a summary 
of the results: 

Sixteen cases of endocervical neoplasms 
were found in which the adjacent portio 
vaginalis was observed to be the site of car- 
cinoma in situ. These include 4 cases of 
adenocarcinoma; 1 carcinosarcoma; 1 mixed 
mesenchymoma; 2 cases of adenocarci- 
noma in situ; 2 cases of grade 3 squamous 
cell carcinoma, 1 case of grade 2, and 2 of 


TABLE VI.—RESULTS IN 11 CASES OF CARCINOMA 


IN SITU 
Alkaline 
Case No. Glycogen PAS phosphatase 

3+ 3+ 1+ 
24 2+ 1+ 
2+ 2+ 1+ 
2+ 2+ 
2+ 2+ 1+ 
1+ 1+ trace 
1+ 1+ trace 
1+ 1+ 0 

1+ 1+ trace 
i+ trace 


grade 1 squamous cell carcinoma. In all 
16 the associated carcinoma in situ was 
found separate from the endocervical neo- 
plasm. 

These cases suggest that the occurrence 
of carcinoma in situ reflects a tendency of 
the involved cervix as a whole to develop 
neoplasms. Only 1 such case, that of Friedel] 
and McKay, has previously been reported. 

This concept is further supported by the 
following additional cases that were en- 
countered in the Wayne County General 
Hospital Pathology Department files: 10 
cases of carcinoma in situ adjacent to car- 
cinomas of the portio whose histologic pat- 
terns were distinctly different and therefore 
not the result of invasion and spread along 
the surface by the carcinoma; 6 cases of 
leucoplakia overlying large areas of car- 
cinoma in situ, in 1 of which early invasion 
was found; and 1 case in which ample gly- 
cogen was found in the carcinoma in situ, 
but very little in the adjacent grade 2 
squamous cell carcinoma. A total of 33 neo- 
plastic processes were found in which an 
adjacent and separate carcinoma in situ was 
present. 

In an additional 38 cases, carcinoma in 
situ was also found adjacent to the invasive 
carcinoma, but was fused with it, so that it 
was impossible to rule out spread along the 
surface epithelium by the invasive car- 
cinoma. For the purpose of this study, it was 
therefore deemed essential to include only 
those cases in which the two were seen to be 
distinctly different. 

In an additional 20 cases of invasive 
cervical cancer, atypical hyperplasia of the 
epithelium of the adjacent portio was ob- 
served, but this histologic picture is not at 
the present time regarded as significant, and 
much research remains to be done on this 
problem. 

In none of these cases was there a record 
of therapy with antifolic acid substances 
which might induce epithelial atypism, as 
reported by Weston and Guin. 

No carcinomas in situ were found asso- 
ciated in 53 cases of carcinoma of the uterine 
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fundus, 2 cases of choriocarcinoma, and 9 
cases of leiomyosarcoma of the uterus 
which were reviewed. 


SUMMARY 


1. Carcinoma in situ occurs in .79 per 
cent of the general population of Puerto 
Rican women and may be found in all dec- 
ades of life after menarche. 

2. Fifty-three patients with carcinoma in 
situ have been followed untreated for peri- 
ods up to 3 years using monthly smears and 
biopsies at 6 month intervals. So far, there 
has been no evidence of invasive change. 
Follow-up is planned to continue in this 
manner indefinitely unless histologic evi- 
dence of invasion develops. To our knowl- 
edge, there are available in the world 4 
other series of carcinoma in situ being fol- 
lowed untreated: Peterson 52, Stockholm; 
Kotmeyer 48, Copenhagen; Nieberg 23, 
Augusta, Georgia; Graham 13, Boston. We 
urge that these series totaling 189 cases com- 
bine data under some authority such as the 
Inter-Society Cytology Council, thus mak- 
ing all data available to answer many ques- 
tions presently outstanding, and further 
studies may continue in a uniform manner. 

3. It is shown that the diagnosis of car- 
cinoma of the cervix is more frequently 
made at an early stage of the disease when 
cytologic screening is applied. 

4. In this study, the average age of the 
patients with carcinoma in situ was 6.3 
years younger than the average age of pa- 
tients with invasive carcinoma of the cervix. 
If carcinoma in situ does progress to inva- 
sive carcinoma it apparently takes longer 
than 3 years following diagnosis by the 
methods of general population screening as 
shown in this study. 

5. Simple suction of the vaginal pool pro- 
vides adequate specimens for cytologic re- 
view and may be done by a nurse or tech- 
nician. Actual exposure of the cervix and 
scraping of its surface yields no significant 
increase in the number of neoplasms. Since 
cervix exposure is necessarily done by a 
physician, it does increase the usefulness as 


well as the cost of screening techniques in 
discovering other forms of pelvic disease. 
Certain abnormal hyperplasias are found in 
any series of biopsies of the cervices in a 
cross section of adult women. The possible 
role of these lesions as stages in the evolution 
of invasive neoplasm has not yet been 
demonstrated. A series of such entities is 
being followed untreated to determine their 
ultimate fate. 

6. Agreement of terminology, classifica- 
tion, and interpretation among various 
systems is needed in clinical, cytologic, and 
pathologic categories for the study of car- 
cinoma in situ. Methods for developing this 
agreement are suggested. 

7. Clinical judgment, even when aided 
by such adjuncts as the Schiller iodine test, 
is wholly unreliable in estimating the pres- 
ence of carcinoma in situ. 

8. Some carcinoma in situ may represent 
a portion of a reactive or malignant process. 
It is, therefore, necessary to exclude by 
careful histologic study actual invasive car- 
cinoma of the cervix, endocervix, or endo- 
metrium before definitive treatment is de- 
cided upon. 

Short of hysterectomy, cervix amputa- 
tion, or cone (ring) biopsy with serial sec- 
tioning of specimens, certainty of the pres- 
ence of carcinoma in situ uncomplicated by 
coexistent invasive neoplasm cannot be as- 
sured without careful microscopic examina- 
tion of tissues from: (a) endometrial suction 
curetting, (b) endocervical canal curettage, 
(c) squamocolumnar junction multiple 
punch biopsy, and (d) multiple punch 
biopsies of the cervix portio. These can be 
safely done under outpatient clinic condi- 
tions. 

9. Cytologic screening is an excellent 
method of selecting from a general popula- 
tion the vast majority of individuals who 
either have early cancer of the cervix or de- 
serve further study. It is not felt that cy- 
tologic evidence alone is sufficient for the 
institution of definitive therapy. 

10. It is possible that diminishing stores of 
glycogen together with its related enzyme 
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systems may indicate dedifferentiation and 
therefore increasing malignancy in car- 
cinoma in situ of the cervix. 


11. The presence of carcinoma in situ in 


the cervix uteri may reflect a tendency of the 
entire cervix to develop neoplasms. 
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SKELETAL METASTASES IN CANCER OF THE BREAST 


CHARLES J. STALEY, M.D., Chicago, Illinois 


SKELETAL METASTASIS is a common manifes- 
tation of advanced neoplastic disease of the 
breast. Due to the frequency of the latter, 
many such cases are seen in a hospital spe- 
cializing in the care of patients with cancer. 
At the Ellis Fischel State Cancer Hospital, 
Columbia, Missouri, 166 patients of this type 
were observed in the first decade of opera- 
tion (1941 to 1951). Fifty-five of the patients 
had been previously treated by radical mas- 
tectomy at this instutition; the remainder 
had received prior treatment elsewhere or 
presented clinical evidence of widespread 
dissemination on initial examination. Diag- 
nosis, in the majority of instances, rests on 
roentgenologic evidence; in a few cases bone 
biopsy was performed. 

It is emphasized that this was not a prede- 
signed study. Ordinarily, roentgenographic 
examination of the skeleton was accom- 
plished only when there was clinical indica- 
tion of the likelihood of involvement. When 
this situation obtained, the extent of roent- 
genologic search for metastatic foci varied 
from a single film to a complete bone survey. 
It should be noted that many of these cases 
were studied during World War II when 
abundant quantities of roentgenographic 
supplies were not always available. Had 
complete skeletal surveys been performed in 
all cases, it is likely that many unrecorded 
metastatic foci would have been disclosed. 

It seems unnecessary to review again the 
numerous theories relevant to the manner of 
dissemination; it should suffice to state that 
all possible avenues have been indicted. 


AGE 


The age distribution for the entire group 
of 166 cases at the time of demonstra- 


From the Ellis Fischel State Cancer Hospital, Columbia, 
issouri. 


A portion of this work was done as a Clinical Fellow of the 
American Cancer Society. 


tion of skeletal involvement is shown in 
Table I. 

It has been both suggested and denied 
that age may play a role in influencing the 
probability of skeletal metastasis in breast 
cancer. 

For purposes of comparison we have con- 
trasted the following groups: 

A. Patients subjected to radical mastec- 
tomy at the Ellis Fischel State Cancer Hos- 
pital who subsequently developed bone 
metastases (55 cases). 

B. Patients subjected to radical mastec- 
tomy at the same institution 5 or more years 
ago, who subsequently presented no clinical 
or x-ray evidence of skeletal metastases (240 
cases). 

Since, as will be shown later, 96 per cent 
of all patients demonstrating bone metas- 
tases subsequent to radical mastectomy did 
so within a period of 5 years, it seems plausi- 
ble without introducing significant error to 
compare these two groups on the basis of 
age at the time of radical mastectomy 
(Table IT). 

Although the number of cases is relatively 
small, the difference is significantly great to 
suggest that bone metastases are more likely 
to occur in patients who develop breast can- 
cer at a relatively early age than in more 
elderly individuals. Perhaps factors related 
to age but not controlled in this study (such 
as lymph node metastases, endocrine status, 
and biologic potential of the tumors) are the 
actual determining mechanisms, merely 
operating through this medium. 


CLINICAL CHARACTERISTICS OF THE 
PRIMARY LESION 


There is no evidence in the literature that 
the quadrant localization of the primary 
lesion has any compelling or restraining in- 
fluence on its ultimate capacity for bony 
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TABLE I.—AGE DISTRIBUTION 


Age, years No. of cases Per cent 


166 100.0 


TABLE II.—RELATION OF AGE TO BONE 


METASTASES 
Age at time of Per cent of Per cent of 
radical mastectomy, 55 with 240 without 
years bone metastases bone metastases 
Group A Group B 


metastasis. We are unable to demonstrate 
such a relationship in this series. There is a 
slight predominance of lesions of the left 
breast (54 per cent) but this is in accordance 
with the usual distribution of breast cancer. 
The clinical characteristics of the primary 
lesion were analyzed in the patients oper- 
ated upon (group A) to determine which 
feature, if any, was associated with the sub- 
sequent manifestation of osseous metastasis 
(Table III). Such information aids in the 
delineation of a group in which a preoper- 
ative bone survey would be sufficiently pro- 
ductive to justify its routine use. In 9 pa- 
tients the breast or a portion thereof had 
been removed elsewhere prior to admission, 
precluding their incorporation in this sec- 
tion of the study. Comparison is again made 
with the control group of 240 cases (group 
B). 


LOCATION OF DEMONSTRATED 
BONE METASTASES 


The frequency of involvement of individ- 
ual bones, as recorded in the literature, is 
extremely variable. This is due in part to 
the varying frequency with which a thor- 
ough search for skeletal metastases is made 
(Table IV). 

With the exception of the femur, which 
for obvious reasons cannot be entered into 
such comparison (Table IV), there is a 
striking inverse relationship between the 
number of times a given bone was demon- 


TABLE III.—CLINICAL CHARACTERISTICS OF PRI. 
MARY LESION 
Group A, Group B, 


percent per cent 
Edema of skin of breast. ................ 33 12 
Ulceration of skin of breast............. 9 16 
Fixation of tumor toskin............... 85 76 
Mass greater than 60.045 80 68 
Positive axillary nodes................. 61 45 


strated to contain metastases and the num- 
ber of times no attempt was made. Such a 
relationship would be anticipated but is not 
ordinarily considered among the possible 
explanations of metastatic localization. 

Table V records the frequency of localiza- 
tion in our own experience and that of 
others. The mandible and maxilla and the 
bones of the forearm, leg, and foot were 
demonstrably involved in only an occa- 
sional case. 

Although from an academic viewpoint, 
we have looked with disfavor upon obtain- 
ing anything less than a routine skeletal sur- 
vey, from the more practical standpoint the 
following fact is of importance; roentgeno- 
grams of only the lumbar spine, pelvis 
(showing the upper femora), and chest 
(showing the ribs) revealed metastases in 90 
per cent of the 166 patients in this series. 


PATHOLOGIC FRACTURE 


The variable incidence of pathologic 
fracture as recorded in the literature may be 
explained in part by the interpretation of 
the word “fracture,” some authors pre- 
ferring not to include vertebral compression 
under this heading although most, including 
ourselves, have done so. The relative pro- 
portion of far advanced cases in the popula- 
tion of the hospital from which the report 
emanates also plays a role since pathologic 
fracture is most often a preterminal mani- 
festation. 

In Copeland and Geschickter’s series of 
100 cases of bone metastases in patients with 
breast cancer, 15 fractures occurred (femur 
13, ilium 1, ribs 1). Welch found an inci- 
dence of 17 per cent in a series of 151 cases. 
Freid reported fractures in 21 of 81 patients 
(26 per cent). 
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TABLE IV.—SCOPE OF ROENTGENOGRAPHIC TABLE V.—LOCATION OF DEMONSTRATED BONE 
INVESTIGATION METASTASES 
No EFSCH Sutherland Bouchard Freid Dresser 
Postive roentgenogram Per cent Percent Percent Percent Per cent 
roenigenogram taken 61.4 21.6 35 39 31 
Site No. No. Pelvis........ 59.6 54.2 45 62 64 
102 1 Lumbar vert.. 53.0 33.1 44 34 50 
Lumbar vertebrae............. 88 31 Thoracic vert. 39.1 7.4 41 24 40 
Dorsal vertebrae. 65 59 34.9 7.9 14 35 44 
Cervical vertebrae............. 12 147 Scapula...... 9.6 16 
~The majority of these were demonstrated on roentgenograms of the Cervical vert... 7.2 26 10 s av 
pelvis; films of the femur, per se, were ordinarily not obtained. No. of cases. . 166 393 101 81 134 
TABLE VI.—PATHOLOGIC FRACTURE 
In our series fractures were noted in 80 of a . ye 
the 166 patients (48 per cent). In Table VI ee ee a 0 
included only if they occurred in “different” Rib. ae 26 
bones, since ribs and vertebrae are consid- — 16 
ered aS a unit In patient, hence Humerus 3 
total in Table VI is greater than 80, but it 2 
does not represent the actual number of 1 


fractures. 


ROENTGENOGRAPHIC TYPE 


The relative frequency of the various 
roentgenographic types of metastases in sim- 
ilar series is presented in Table VII. Our 
data vary but little from the material previ- 
ously reported by others. 

It has been shown by Sharpe and McDon- 
ald that regardless of the roentgenographic 
appearance there is always an admixture of 
bone formation and bone destruction on 
microscopic examination, the roentgeno- 
logic features depending upon the dominant 
process. There is no clear-cut explanation of 
the determining factor in this predom- 
inance; it has been attributed to rate of 
growth, grade of lesion, and phosphatase 
content of the metastatic tissue. 


RESIDUAL LOCAL DISEASE 


We were interested in ascertaining the 
frequency with which disease remained in 
or about the breast. We include under the 
term “residual local disease”’ the following: 
primary tumor present, “recurrent” skin 
nodules, and homolateral axillary, paraster- 
nal, or supraclavicular lymph node metas- 
tases. 


Residual local disease was present in 130 
of the 166 cases (79 per cent), absent in 32 
(19 per cent), and indeterminate in 4 (2 per 
cent). Thus, control of the primary lesion 
or its regional metastases had not been at- 
tempted or had failed in the majority of 
cases in which bone metastases were de- 
monstrable. 


ASSOCIATED PULMONARY METASTASES 


Paletta and Lehman believe that certain 
breast cancers have an affinity for skeletal 
and others for visceral metastases. They rec- 
ognized this as a clinical phenomenon usu- 
ally not substantiated by autopsy (at which 
time involvement of both is more common), 
but did not believe this observation invali- 
dated their impression. 

In Bouchard’s series 54.2 per cent also 
had “pleuropulmonary”’ metastases. ‘Turner 
and Jaffe studied 69 cases with bone metas- 
tases at autopsy and pulmonary metastases 
were found in 41 (59 per cent). Warren and 
Witham’s autopsy findings were almost 
identical. 

Our clinical material was analyzed in this 
respect with the results shown in Table 
VIII. 
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TABLE VII.—ROENTGENOGRAPHIC TYPE OF ME- 


TASTASIS 

No. of Osteolytic, Osteoblastic, Mixed, 
Author cases per cent per cent per cent 
cs 48 79 4 17 
219 97 3 -- 
101 98 2 
Sutherland..... 393 96 a 1 
EFSCH........ 166 80 4 16 


TABLE VIII.—ASSOCIATED PULMONARY 


METASTASES 
No. of cases 

Pulmonary and skeletal metastases demonstrated 

Pulmonary metastases demonstrated after 

Pulmonary metastases demonstrated prior to 

Pulmonary metastases questionable. ............. 13 
Pulmonary metastases not demonstrated.......... 97 
Chest x-ray not available... 1 

166 


Pulmonary metastases were unequivocally 
demonstrated in only 55 of the 166 patients 
(33 per cent). The application of these data 
to the controversy regarding the mode of 
dissemination while provocative is unwar- 
ranted for a number of reasons. The findings 
are of considerable significance, however, 
relative to the preoperative investigation of 
the patient with breast cancer. Today, no 
surgeon would consider performing a radical 
mastectomy without prior roentgenographic 
examination of the chest, yet a preoperative 
bone survey is not ordinarily obtained. This 
study demonstrates that the surgeon should 
not accept a negative chest film as incon- 
trovertible evidence that metastatic disease is 
nonexistent, as in no case in our entire series 
did demonstrable pulmonary metastases an- 
tedate revelation of osseous metastases al- 
though the reverse situation occasionally 
obtained. In addition, in 24 per cent of those 
cases in which radical mastectomy was per- 
formed at the Ellis Fischel State Cancer 
Hospital, the bone metastases were dem- 
onstrated within 6 months of the time of 
surgery. This observation suggests that some 
may have been present at the time of radical 
mastectomy and might have been demon- 
strated had the attempt been made. 

We believe that in cases of borderline 
operability, especially when clinically posi- 


tive axillary nodes are present, the indication 
for a complete bone survey is sufficiently 
great to warrant its use; and that in all cases 
a partial survey to include roentgenograms 
of the chest, lumbar spine, and pelvis should 
be obtained prior to surgical intervention. 


ASSOCIATED LYMPH NODE METASTASES 


The fact that a possible relationship ex- 
ists between lymph node involvement and 
skeletal metastasis has received little atten- 
tion in spite of frequently recurring state- 
ments that bone metastases may be the re- 
sult of lymphangitic spread. In a series of 48 
cases with bone metastases presented by 
Paletta and Lehman, 73 per cent showed 
evidence (apparently clinical) of lymph 
node metastasis. The corresponding figure 
(basis not stated) of Sharpe and his group 
in 219 cases was 75 per cent. Toumey studied 
42 cases of vertebral metastases from primary 
cancer of the breast. In 22 of these, radical 
mastectomy had been performed at the 
Lahey Clinic and in every case involvement 
of lymph nodes was found by the pathologist 
on study of the surgical specimen. Burch re- 
viewed 41 patients with bone metastases, all 
of whom had had radical mastectomy per- 
formed at the Mayo Clinic. Thirty-three of 
these (80 per cent) had axillary lymph node 
involvement. 

In this series of 166 cases, there were 55 
patients who underwent radical mastectomy 
in our institution. Of this number, 49 (89 
per cent) had histologically proved axillary 
lymph node metastases. Of the remaining 
6 patients, 2 were subsequently proved to 
have supraclavicular lymph node metasta- 
ses; these most likely existed in a subclinical 
state prior to radical mastectomy. Two pa- 
tients had medial hemisphere lesions and 
the possibility of hidden metastases in the 
internal mammary nodes is not unlikely. In 
1 instance it is almost certain as the neo- 
plasm had invaded the pectoral muscle and 
the intramuscular lymphatics contained tu- 
mor. The lesion in the fifth patient was a 
fibrosarcoma rather than an adenocarcino- 
ma, the only such exception in the series. In 
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the sixth patient the primary tumor was 
located in the upper outer quadrant. This 
was one of our earliest cases and an ade- 
quate study of the specimen by our present 
criteria (Ackerman) was not carried out. 
Only 7 nodes were examined in contrast to 
our present average of approximately 30. A 
more diligent search for nodes might have 
been rewarding. 

It may therefore be stated that the vast 
majority, perhaps every case of carcinoma of 
the breast which manifests skeletal metas- 
tases following radical mastectomy, will 
show pathologic evidence of regional lym- 
phatic involvement at the time of surgical 
removal of the primary lesion. These find- 
ings might be improperly interpreted as in- 
dicating the lymphangitic nature of skeletal 
metastases, an invalid conclusion from the 
material presented. Whether such an invari- 
able association represents a cause and effect 
relationship is conjectural. 


INTERVAL BETWEEN RADICAL MASTECTOMY 
AND DEMONSTRATION OF BONE METASTASES 


In the series reported by Sharpe and 
McDonald the average time between oper- 
ation and the onset of osseous symptoms was 
15 months. In other series, the interval has 
varied between 21 and 30 months. In our 
own, the average time between operation 
and the actual roentgenographic demonstra- 
tion of bone metastases was 19.8 months. 
The distribution of the 55 cases in which 
radical mastectomy was carried out at our 
hospital is shown in Table IX. 

Attention is called to the fact that it is 
exceedingly uncommon for bone metastases 
to become manifest 5 or more years after 
radical mastectomy. 


SURVIVAL AFTER DEMONSTRATION OF BONE 
METASTASES 


In Bouchard’s series of 24 cases, the aver- 
age survival after the appearance of bone 
metastases was 13.6 months. In the 23 cases 
reported by Toumey it was 11 months. In 
Paletta and Lehman’s 48 cases, 60 per cent 
were dead within 1 year, 84 per cent within 


TABLE IX.—INTERVAL BETWEEN RADICAL MAS- 
TECTOMY AND BONE METASTASES 
No. of Cumulative 


Interval, months cases per cent 


TABLE X.—SURVIVAL AFTER DEMONSTRATION 
OF BONE METASTASES 


Cumulative 
No. of percentage 
Period, months cases dead 


Average survival 10.7 months 


2 years, and the entire group within 4 
years. Our own experience is presented in 
Table X. 

Sixteen patients are still alive, but to date 
no patient in the entire series has as yet sur- 
vived 5 years subsequent to the demonstra- 
tion of bone metastases. Although it is re- 
called that the majority (111) of these 
patients were suffering from widespread 
dissemination at the time of diagnosis, the 
survival curve for the 55 patients subjected 
to radical mastectomy at our institution does 
not differ significantly from the curve for the 
entire group, i.e., they are superimposed. 
This is true, even though the bone metastases 
in the patients subjected to surgery in our 
hospital were presumably recognized sooner, 
since all patients were seen at frequent inter- 
vals following surgery. If the deceased mem- 
bers of this smaller group are considered 
separately, it is found that 48 per cent died 
within 6 months of the demonstration of 
bone metastases, 60 per cent within 12 
months, 77 per cent within 18 months, 89 
per cent within 2 years, 98 per cent within 
3 years, and 100 per cent within 5 years. 
Seven of the patients are still alive, the 
longest survival being for a period of 51 
months. 
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SUMMARY 


One hundred sixty-six patients with bone 
metastases secondary to breast cancer have 
been studied. Such dissemination occurs with 
increased frequency in the younger patient 
and in those with clinical signs of locally 
advanced primary disease. 

Ribs, pelvis, lumbar vertebrae, femur, 
thoracic vertebrae, and skull, in decreasing 
order of frequency, are the most common 
demonstrated sites of metastasis. An antici- 
pated parallel exists between the frequency 
of roentgenographic observation and roent- 
genographic demonstration of bone metas- 
tases. Pathologic fracture, most frequently 
vertebrae and ribs, occurred in 48 per cent 
of the patients. Residual local disease was 
present in 79 per cent. Lymph node metas- 
tases (almost) invariably precede demon- 
strable osseous involvement. 

Pulmonary metastases were demonstrated 
roentgenographically during the course of 
the disease in only one-third of the cases. 
The clinical significance of this fact in the 
evaluation of the patient for surgical inter- 
vention is stressed; the necessity of preoper- 
ative roentgenographic exploration is dem- 
onstrated. 

The average interval between radical 
mastectomy and actual roentgenographic 


demonstration of skeletal metastasis was 2() 
months. Average survival after such dem- 
onstration was 11 months. 
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ACUTE HEPATIC ISCHEMIA IN DOGS 


JAMES R. HINES, M.D., M.S., and MARIO RONCORONI, M.D., Chicago, Illinois 


STUDIES ON THE EFFECTS OF ISCHEMIA of the 
liver were retarded by the complex arterio- 
venous afferent blood supply and by the sus- 
ceptibility of the ischemic liver to infection. 
With the advent of a more standardized 
method of producing portacaval shunts and 
the increased use of chemotherapy, the 
greater portion of these obstacles have been 
overcome. Additional impetus for the infor- 
mation concerning the tolerance of the liver 
for ischemia has come from clinical medi- 
cine. Ischemic liver fields have been used in 
the surgery of malignant lesions of the liver, 
and hepatic artery ligation has been used in 
the treatment of bleeding esophageal varices 
due to cirrhosis. In addition, the vessels in 
the hepatic pedicle have been frequently li- 
gated in surgery of acute trauma, and re- 
cently, there has been much work relating 
the hepatic circulation and surgical shock. 
In the present study, the afferent blood sup- 
ply to the liver in dogs was ligated for rela- 
tively short periods and effect noted as re- 
lated to survival times, certain liver function 
tests, and the clinical signs shown by the 
animals, 


REVIEW OF LITERATURE 


Haberer in 1905 learned that if the hepatic 
arteries were ligated in the dog, the animal 
would die. Huggins and Post confirmed this 
work and found that if the procedure was 
carried out in multiple stages some of the 
dogs survived. While investigating this prob- 
lem, Markowitz, Rappaport, and Scott in 
1948 found that the administration of penicil- 
lin prevented death after hepatic artery liga- 
tion. This finding was confirmed by Davis, 
Tanturi, and Tarkington. Ellis and Drag- 
stedt and Markowitz and his associates found 
that the necrotic livers of dogs dying after 
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hepatic artery ligation abounded with spore- 
bearing anaerobic rods, and these same or- 
ganisms are known to exist in the liver of the 
normal dog. It has been suggested that the 
hepatic arterial supply is necessary in order 
to keep the oxygen tension in the liver high 
enough to prevent the proliferation of the 
anaerobic bacteria present. Popper (15, 16) 
believes that if all the arterial supply to the 
liver is properly ligated, the dogs will die in 
spite of chemotherapy. 

About 75 per cent of the hepatic blood 
supply and 50 per cent of the oxygen supply 
are carried by the portal vein. However, it 
has been known since Eck’s experiments in 
1877 that dogs will tolerate the occlusion of 
this vessel when an anastomosis is made be- 
tween it and the vena cava below the liga- 
ture. If the portal vein is simply ligated, the 
animals will die in about an hour. When the 
portal system is occluded gradually over a 
period of 10 days, it was found that about 
half of the dogs survived because of the for- 
mation of collateral circulation. 

Rappaport and Lotto (18, 19) produced 
hepatic coma in dogs by ligating the hepatic 
arteries 24 to 48 hours after an Eck fistula. 
The shorter the period of time between the 
procedures, the more marked the coma. This 
observation has been confirmed by others. 
DeWeese and Lewis studied the effect of 
permanently ligating one branch of the por- 
tal vein as it entered the liver, and, at the 
same time, of temporarily occluding the he- 
patic artery up to 1 hour. All of the dogs 
survived and showed very little outward ef- 
fect, even though no chemotherapy was giv- 
en. It has been found that some dogs will 
tolerate a gradual total devascularization of 
the liver. Some say this is not accounted for 
in the vascular supply of adhesions or col- 
lateral; while others say that this is the 
reason they survive. 
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The first to ligate both the portal and ar- 
terial supply to the liver at the same time 
were Hahn, Maasen, Mencki, and Pawlow 
in 1893 (as quoted by Rappaport, 18). After 
production of an Eck fistula and ligation of 
the common hepatic artery, their dogs lived 
only 12 to 15 hours, dying of “‘wet necrosis of 
the liver.” Tinker and Tinker reported the 
tolerance in the dog for clamping the entire 
hepatoduodenal ligament to be 15 minutes 
as the “intestines turned blue” and the ani- 
mals died. Raffucci and Wangensteen ligated 
the superior mesenteric artery, portal vein, 
and hepatic artery for short periods of time 
and found the maximum tolerance for the 
procedure was about 20 minutes. However, 
the tolerance for ischemia of the small intes- 
tine itself is about the same time. Bernhard 
and associates repeated Raffucci’s experi- 
ment with the liver ischemia being produced 
under hypothermia (24 to 27 degrees C.) for 
1 hour periods. Whereas all the control dogs 
died, only 2 of 27 died under hypothermia. 


METHODS 


Forty-one adult mongrel dogs were used, 
the average weight being 18.7 kilograms. 
Liver function tests were run 2 days prior to 
operating upon the animals. Preoperative 
medication consisted of penicillin 4 hours be- 
fore surgery and morphine and atropine 1 
hour before surgery. The anesthetic agent 
was open drop ether. Sterile operative 
technique was observed. The hepatic ar- 
teries proper, along with the hepatic and 
gastroduodenal arteries, were isolated and a 
loop of heavy silk was placed loosely around 
them. A portacaval shunt was then done ac- 
cording to Freeman’s (6) technique. The 
portal vein was ligated just as it entered the 
liver and at the same time, the loops around 
the arteries were ligated. Eight animals were 
premedicated with an antihistaminic (theny]l- 
pyramine HCl), 3 milligrams per kilogram 
2 hours before ischemia, and half this dose 
repeated during the ischemia. Two other 
animals received hydrocortisone both in- 
travenously and intramuscularly, 100 milli- 
grams via each route. 


One dog had the vessels ligated for 2 hours, 
24 for 1 hour, 10 for 30 minutes, and 6 for 15 
minutes. In 3 instances, dye excretion tests 
were done during the ischemia. The vessels 
were released by cutting the knots, and in all 
instances they seemed to regain their paten- 
cy. In about half the cases, the vena cava was 
ligated above the shunt after the vessels were 
released. In 6 cases, the blood pressure read- 
ings were taken by the insertion of a cannula 
into a femoral artery. Twelve dogs received 
intravenous glucose during surgery; most of 
the others received this infusion 4 hours after 
the ischemia ended. The usual amount given 
was 600 cubic centimeters of 10 per cent dex- 
trose in water. Penicillin, 600,000 units daily, 
was given postoperatively during the first 4 
or 5 days. Liver function studies were carried 
out at varying periods after surgery. Most of 
the dogs had these studies done on the third 
and seventh days, and then weekly, until the 
values returned to normal. Postmortem ex- 
aminations were done on the animals; those 
that appeared to survive indefinitely were 
sacrificed in from 2 to 6 months. 


EXPERIMENTAL RESULTS 


The dog whose afferent hepatic blood sup- 
ply was ligated for 2 hours died 2 minutes 
after the vessels were released. Of the 24 dogs 
that were subjected to an hour of ischemia, 
only 1 survived, the others dying from 5 min- 
utes to 20 hours after the vessels were re- 
leased. The average survival time was 5.5 
hours. The 1 surviving dog in this group tol- 
erated the ischemia well and the liver func- 
tion tests showed very little change. This dog 
was sacrificed 3 months later and the blood 
supply injected with latex rubber. Dissection 
revealed no abnormal vessels, and no ana- 
tomic reason could be found for its survival. 

In 10 dogs, the hepatic blood supply was 
ligated for 30 minutes. Nine of these died, the 
survival times ranging from 4 hours to 40 
days. The average was 6 days, and all of 
these animals showed progressive liver fail- 
ure. The dye clearance remained poor, the 
phosphorus and phosphatase high, they lost 
weight, and the hematocrit levels fell. The 1 
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survivor in this group also developed liver 
disease, but appeared to be recovering when 
sacrificed 414 months later. Only 2 of the 6 
dogs whose vessels were ligated for 15 min- 
utes died, and 1 of these had pneumonic con- 
solidation. The survivors gave evidence of 
mild liver impairment for a few days and 
then returned to normal. Two to 5 months 
later these 4 dogs had an increased ability to 
excrete the injected rose bengal dye, being 
able to excrete the dye on an average of 38 
per cent faster than in their control studies. 

Blood pressure readings taken during the 
operative procedure showed an abrupt fall 
on release of the ligatures. The average drop 
in the 6 experiments was from 116 to 70 
millimeters of mercury within 4 minutes. In 2 
dogs, this pressure rose only slightly and the 
animals died 30 minutes later. In the other 
4, the pressure rose almost to normal only to 
have a secondary drop in 3 to 5 hours. 

Rose bengal dye clearances determined 
during the period of ischemia in 3 dogs were 
10, 21, and 24, the normal being 90 to 110. 
No correlation could be noted between the 
degree of blanching, the dye excretion, and 
the survival time. 

The dogs that survived the first half hour 
after the release of the vessels usually became 
conscious and were able to stand and walk. 
The pulse rate remained rapid and the mu- 
cosa pale. Coma came on either gradually, or 
suddenly, and was present about one-half 
hour before death. Two animals that had 
been subjected to 30 minutes of ischemia 
developed marked jaundice and died several 
days after surgery. One of these developed 
multiple bleeding peptic ulcers. 

Blood glucose determinations in 12 ani- 
mals showed a hyperglycemia 2 hours after 
the release of the vessels with a return to 
about normal 2 hours later. Eight determina- 
tions at the end of 24 hours showed only 1 
that was abnormally low. 

The administration of antihistaminics or 
hydrocortisone did not alter the survival 
time. The same was true of the postoperative 
glucose infusions, although the infusions giv- 
en during surgery seemed to prevent the 


deaths that occurred a few minutes following 
the release of the vessels. 

The surviving animals, as has been noted, 
gave evidence of liver disease by a lowered 
dye excretion, an increase in serum inorganic 
phosphorus, an increase in alkaline phospha- 
tase, and in some cases, jaundice developed. 
The total proteins, albumin-globulin ratio, 
and serum potassium changed very little. 
The nonprotein nitrogen usually went up a 
little the first few days after surgery, but then 
dropped below normal. One animal devel- 
oped a progressive rise to 165 milligrams per 
cent, but this was the only evidence of the 
elusive hepatorenal syndrome. Hematocrit 
readings were elevated for a few days, but 
then fell below normal. 

The animals were autopsied shortly after 
death. In the dogs that survived a few days, 
the liver was yellowish brown and necrotic, 
while in those that survived only a few hours 
it was dark, engorged, and friable. The left 
lobes showed the more advanced changes. 
In several animals that died a few hours 
after surgery, there was quite a lot of sero- 
sanguineous fluid in the peritoneal cavity. 
Most of this was apparently from damage to 
the lymphatics in the hepatic pedicle during 
the dissection of the vessels. In a few in- 
stances, the blood failed to clot properly 
following ischemia, and the resulting blood 
loss killed the dogs. 


DISCUSSION 


While dogs can apparently survive liga- 
tion of the hepatic arteries or the portal 
vein, the ligation of both vessels, even for 
short periods of time, results in death. Even 
when these procedures are done 1 or 2 days 
apart, to allow for the formation of collateral 
circulation, about half the animals will die. 
The present study indicates that if the 
afferent hepatic circulation is interrupted 
for 30 minutes or longer, the dog will usually 
die. While the results are similar to the 
findings of Raffucci and Wangensteen, the 
studies are not comparable, in that they had 
simultaneously produced ischemia of the 
intestines, an organ that also has a very 
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TABLE I.—SUMMARY OF DOGS WITH TEMPORARY LIGATION OF THE AFFERENT BLOOD SUPPLY TO THE 


LIVER 
Time of Vena Fluids 
Dog ligation Survival cava Anti- during 
No. (min.) time ligated hist. surgery Comment 
451 120 2 min. + Dye clearance 10.0 during ischemia 
474 60 5 min. + 
8 60 10 min. “4 -+ 

477 70 30 min. + Blood pressure recorded 

37 60 35 min. “+f of Blood pressure recorded. Unsterile 

78 60 1.5 hrs. 
498 60 2.1 hrs. + 
223 60 2.5 hrs. + Hydrocortisone given 
263 60 2.5 hrs. + Bloody fluid in abdomen on post 
500 60 2.7 hrs. + Unsterile 
224 60 3. hrs. + Hydrocortisone 
278 60 4 hrs. + 
245 60 4 hrs. + Blood pressure recorded 
470 60 4 hrs. + Blood pressure recorded 

82 60 5 hrs. 

81 60 5,3 hrs. 

76 60 5.5 hrs. Dye clearance 24.0 
266 60 5.7 hrs. fe 
251 60 7 hrs. + Blood pressure recorded 

a> 60 10 hrs. Dye clearance 21.0 
346 60 10.5 hrs. Blood pressure recorded 

i5 60 13 hrs. -++ + -+ 

27 60 17 hrs. 
499 60 20 hrs. + + + Terminal blood glucose 37.0 mgm. per cent 
250 60 Indef. + Blood pressure taken. Sacrificed in 3 months 
469 30 4 hrs. 

86 30 4 hrs. 

6 30 4 hrs. + + Tonic convulsions terminally 

83 30 16 hrs. 
446 30 40 hrs. Icterus developed 
468 30 56 hrs. + Very high phosphatase 
459 30 3 days + Gas infection in liver 

85 30 8 days Ulcers and jaundice 
403 30 40 days + Jaundice 

87 30 Indef. Recovered from liver disease 
482 15 + 
484 15 8 days + High phosphatase 
480 15 Indef. 4. Sacrificed in 6 months 
475 6 Indef. + Sacrificed in 5 months 
491 15 Indef. + Re-explored in 2 months 
488 15 Indef. + Dye clearance, 21.0. Re-explored 


short tolerance for ischemia. The same is 
true in the studies of Bernhard. 

Dye clearances during the ischemia indi- 
cated that there was an undetermined and 
variable amount of blood still reaching the 
liver. Variation in survival time could not 
be correlated with the degree of liver 
blanching or shrinking, the size or sex of the 
animal, or the use of antihistaminics. 

In all 5 of the dogs that died within 30 
minutes following an hour’s ischemia, the 
vena cava was ligated above the shunt after 
the release of the vessels. The sudden blood 
pressure drop noted on the release of the 
vessels is probably due to the amount of 
blood needed to fill the ischemic liver. After 


the liver became congested, some pooling 
occurred in the portal circulation, and it is 
conceivable that this was further increased 
by ligating the vena cava above the shunt. 
None of the above 5 dogs received intra- 
venous fluids during surgery. 

The animals that died in from 2 to 20 
hours were somewhat like the experimental 
shock dogs of Mylon and Winternitz (13). 
Of their 48 control dogs whose hind limbs 
were ischemic for 5 hours, only 1 survived, 
and the average survival time was 5.7 hours 
(14). In the present experiment, 24 dogs had 
an ischemic liver for 1 hour; only 1 sur- 
vived, and the average survival time was 5.5 
hours. Most of the dogs recovered from the 
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sudden blood pressure drop, but the pulse 
remained rapid (160 per minute) and the 
mucous membranes pale and cool. Shorr 
and associates reported the presence of a 
vasodepressor substance liberated by the 
liver during shock and that the healthy liver 
aerobically destroys this principle (1, 22). 
They later gave evidence to show that this 
substance was ferritin and that it produced 
circulatory failure by pooling blood in the 
portal system (12, 21). Other workers had 
some difficulty in reproducing these find- 
ings. 

Hay has shown that experimental shock 
can be treated by improving the arterial 
blood flow to the liver. He improved the 
mortality rate by 900 per cent by creating 
arteriovenous shunts on the splenic vessels in 
dogs. Others have confirmed this observa- 
tion. The possibility of the release of a 
histaminic-like substance contributing to 
the shock picture was considered, in that 
quite a lot of intracellular histamine has 
been recovered from the liver. However, 
antihistaminics, in the dosage used here, did 
not alter the survival time. Selkurt con- 
stricted the hepatic artery and portal vein 
for periods of from 1 to 2 hours, diverting 
the portal flow to the jugular vein with 
plastic tubing. He found the arterial blood 
pressure fell on release of the ligatures and 
that the portal pressure rose. He suggested 
that the hepatic resistance increased and the 
portal resistance was reduced. He also sug- 
gested the possibility of the release of sub- 
stance into the circulatory system which can 
cause vasomotor collapse. 

Some authors have found AcTH to be of 
value in treating shock produced by tourni- 
quet, trauma to the cecum, and immersion. 
At the present time, this drug is being used 
in the study of dogs with experimental liver 
ischemia. Early results indicate that it may 
be of value in these animals, both in reduc- 
tion of mortality rate and the degree of liver 
degeneration that follows the ischemia. 

It was mentioned earlier that a subse- 
quent increase in dye clearance above the 
normal range was noted a few weeks follow- 


ing the survival of a 15 minute period of 
liver ischemia. As controls, 4 dogs were 
subjected to reverse Eck fistulas and fol- 
lowed with liver function studies for periods 
up to 6 weeks. The dye clearances in these 
animals did not go above normal. This in- 
creased excretion could be due to the forma- 
tion of additional collateral, or to regenera- 
tion of new hepatic cells, capable of remov- 
ing the dye at a more rapid rate. 

Those dogs which survived for more than 
24 hours appeared to die of varying degrees 
of liver failure. Some acted like hepatec- 
tomized dogs, while others resembled chronic 
liver disease. 


SUMMARY 


The total temporary interruption of the 
afferent hepatic blood flow was studied in 
the adult dog. Of 24 dogs whose vessels were 
ligated for 1 hour, 23 died—the survival 
time varying from 5 minutes to 20 hours. 
Nine out of 10 whose vessels were ligated for 
30 minutes died—the survival time being 
from 4 hours to 40 days. Only 2 of the 6 that 
had ligation for 15 minutes died. All of these 
animals received chemotherapy. 

An attempt was made to correlate the 
blood pressure changes and certain other 
biochemical changes with the survival times 
in order to learn something of the nature of 
the cause of death in these animals. The 
immediate cause of death in dogs subjected 
to hepatic ischemia is accompanied by, or 
associated with, the development of a shock- 
like state. If this period is survived, mani- 
festation of hepatic parenchymal disease 
develops. 


REFERENCES 


1. Barz, S., Mazur, A., and SHorr, E. Hepatorenal 
factors in circulatory homeostasis; antidiuretic ac- 
tion of hepatic vasodepressor, VDM (ferritin). Am. J. 
Physiol., 1950, 162: 198-212. 

2. BERNHARD, W. F., McMurray, J. D., and Curtis, 
G. W. Feasibility of partial hepatic resection under 
hypothermia. N. England J. M., 1955, 253: 159. 

3. Davis, L., Tanturt, C. A., and TARKINGTON, J. 
Effect of reduced blood flow to liver in renal hyper- 
tension. Surg. Gyn. Obst., 1949, 89: 360-361. 

4. DeWeese, M.S., and Lewis, C., Jr. Partial hepatec- 
tomy in dog; experimental study. Surgery, 1951, 30: 
642-651. 


i 

t 
= «(| 

ng 
is 
ed 
at. 
‘ae 
20 
tal 
bs 
d, 
ad 
5 
he 


694 Surgery, Gynecology ¢ Obstetrics - June 1956 


5; 
6. 


13: 


14, 


15. 


Exuts, J. C., and Dracstept, L. R. Liver autolysis in 
vivo. Arch. Surg., 1930, 20: 8. 

FREEMAN, S. Studies on Eck fistulas in dogs; simple 
technique for preparation of portacaval anastomosis 
with clamp. Surg. Gyn. Obst., 1948, 87: 735-738. 
Haserer, H. von. Experimentelle Unterbindung 
= Leberarterie. Arch. klin. Chir., 1905, 78: 557- 
Hay, E. B., and Wess, J. K. Effect of increased ar- 
terial blood flow to liver on mortality rate following 
hemorrhagic shock. Surgery, 1951, 29: 826-828. 


. Huaartns, C., and Post, J. Experimental subtotal li- 


gation of arteries supplying liver. Arch. Surg., 1937, 
35: 878-886. 


. Marxkowi17z, J., RAPPAPORT, A., and Scort, A. C. 


Function of hepatic artery in dog. Am. J. Digest. 
Dis., 1949, 16: 344-348. 


. Idem. Prevention of liver necrosis ag 


of hepatic artery. Proc. Soc. Exp. Biol., N. 
70: 305. 


1949, 


. Mazur, A., and Suorr, E. Hepatorenal factors in 


circulatory homeostasis; identification of hepatic 
vasodepressor substance, VDM, with ferritin. J. 
Biol. Chem., 1948, 176: 771-787. 

My ton, E., and WInTERNITz, M. C. Differentiation 
of potassium from other agents associated with toxic 
effects of tourniquet shock. Am. J. Physiol., 1946, 
146: 254-261. 

Myton, E., WInTERNITZ, M. C., and Stro-Nacy, 
G. J. Studies on therapy in traumatic shock. Am. J. 
Physiol., 1943, 139: 313-324. 

Popper, H. L., Jerrerson, N. C., and NECHELEs, H. 
Interruption of all arterial blood supply to liver not 


16. 


18. 


20. 
21. 


22. 


23. 


compatible with life; experimental study. Am. J. 

Surg., 1952, 84: 429-431. 

Idem. Liver necrosis following complete interruption 

of hepatic artery and partial ligation of portal vein. 

Am. J. Surg., 1953, 86: 309-311. 

Rarrucci, F. L., and WANGENSTEEN, O. H. Toler- 

ance of dogs to occlusion of entire afferent vascular 

inflow to the liver. Surgical Forum 1950; American 

College of Surgeons. P. 191. Philadelphia and Lon- 

don: W. B. Saunders Co., 1951. 

Rappaport, A. M., and Lotto, W. N. Experimental 

rao coma. Proc. Soc. Exp. Biol., N. Y., 1951, 78: 
4-15. 


Rappaport, A. M., Lorro, W. N., and Loucugap, 
W. M. Experimental hepatic ischemia. Ann. Surg., 
1954, 140: 695. 
Sevxurt, E, E. Proc. Soc. Exp. Biol., N. Y., 1954, 
87: 307. 
Suorr, E., Zweiracn, B. W., Furcucort, R. F,, 
and Bagz, S. Hepatorenal factors in circulatory 
homeostasis; tissue origins of vasotropic principles, 
VEM and vpM, which appear during evolution of 
hemorrhagic and tourniquet shock. Circulation, 
1951, 3: 42-79. 
Suorr, E., Zweiracu, B. W., and Furcucort, R. F. 
On occurrence, sites and modes of origin and de- 
struction, of principles affecting compensatory vascu- 
mechanisms in experimental shock. Science, 
1945, 102: 489-498. 
Tinker, M. B., and Tinker, M. B., Jr. Resection of 
liver; conditions favorable for operation; methods; 
experimental studies. J. Am. M. Ass., 1939, 112: 
2006-2008. 


: 
S 
= 
he 
8 S 
= 
9 
J 
10 
at 
th 
he 
= 
= In 
of 
ta 
In 
tc 
of 
te 
p 
fr 
cl 
re 
b 
w 
fo 


STUDIES ON GROWTH HORMONE 


II. The Effect on the Nitrogen Metabolism of 


Severely Burned Patients 


JOHN F. PRUDDEN, M.D., Med.Sc.D., New York, New York, 
ELINOR PEARSON, M.S., and HARRY S. SOROFF, M.D., Fort Sam Houston, Texas 


THE USE OF GROWTH HORMONE! in humans 
as a means of inducing nitrogen storage is 
attractive to the surgeon, continuously con- 
fronted as he is by patients who could regain 
their health if only a means were found to 
heal their wounds and reverse their mal- 
nourishment by provision of an adequate 
intake of nitrogen (with calories and other 
nutrients), and bv an endocrine (or possibly 
pharmacologic) mechanism for the reversal 
of the catabolic predominance which they 
exhibit. The provision of an adequate die- 
tary intake cannot be discussed here, as it 
is a subject requiring extensive consideration 
in its own right. We shall confine ourselves 
to a consideration of posttraumatic metab- 
olism and the possible means, if such exist, 
of shortening the duration of the catabolic 
phase with its resultant depletion of nitrogen. 

Moore and others have shown in their 
careful investigations that in the charac- 
teristic metabolic response to surgery the 
period of nitrogen (and protein) loss varies 
from rather short periods of around 3 days 
up to months, depending upon the extent 
of the injury and its attendant and conse- 
quent events. In surgical procedures of a 
usual magnitude, such as herniorrhaphy, 
cholecystectomy, uncomplicated pulmonary 
resections, and so forth, the period of cata- 
bolic predominance is of rather short dura- 
tion. This fact makes such clinical situations 
unsuitable to the evaluation of any agent 
for its effect on the synthesis of protein. For 


From the Surgical Research Unit, Brooke Army Medical 
Center, Fort Sam Houston, Texas. 
1Hereafter referred to as GH. 
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this purpose, one must have a circumstance 
in which the loss of body protein goes on 
over a period of some weeks. Under these 
conditions one can give the agent for definite 
periods of time, assessing its effect with con- 
trol periods of varying lengths interposed 
between the experimental periods. 


METHODS 


Such a procedure has been adopted in the 
present study of the effect of GH on the 
metabolic balances of 4 severely burned 
patients. In 3 of the 4 patients, the varia- 
bility of the length of the control periods 
was a feature of the study. 

Balance studies of nitrogen, potassium, 
magnesium, sodium, chloride, phosphorus, 
and calcium were done on patients A. W. 
and F. M., while the sodium, potassium, and 
nitrogen balances were determined on pa- 
tients L. S. and C. A. This report will con- 
fine itself to the alterations observed in the 
nitrogen balance concomitant with the ad- 
ministration of GH, and the mineral balances 
will be discussed elsewhere (4). The details 
of collection, preparation, and analysis of 
the samples are given in a paper by Reiss 
and associates from this Unit. Table I is 
a summary of the study periods on each 
patient. 

It hasalready been demonstrated by Reiss 
and associates that when the nitrogen bal- 
ance is plotted against intake, good linear 
correlations can be demonstrated. We have, 
therefore, calculated the relationship be- 
tween the nitrogen balance and the nitro- 
gen intake in grams per square meter of 


tion | 
ein. | 
ler- 
ular 
can 
: 
ntal 
78: 
AD, 
i 
54, 
F,, 
tory | 
oles, 
1 of 
ion, 
| 
de- 
scu- | 
nce, | 
n of 
ods; 
(12: 


CONTROL PERIODS 
y *~ 2.4255 + 0.3634 x 


696 Surgery, Gynecology @ Obstetrics - June 1956 


@ Patient #8 
#10 
€ 
4 
e 
— 
3 % «7. o* © 
° 
§ ° 
e og 
° 
= 
= 
5+ 5 10 15 20 25 
Nitrogen Intake, gm./sq.m. 
GH PERIODS 
y = -6.5035 + 0.688! x 
r= 0.6927 
E 
~ 
c 
= 
5- 5 10 15 20 25 
° Nitrogen intake, gm./sq.m. 


Fic. 1. ‘‘p” values for these correlation coefficients 
are both <.001. 


body surface? for all patients. Use of surface 
area as a scale of reference “normalizes” 
this plot and makes it possible to pool all 
the patient data in this fashion. The char- 
acteristics of these two curves’ are shown in 
Figure 1. The correlation coefficients are 
both significant; however, there is an appre- 
ciable deviation from exact linear correla- 
tion. This is probably due to the multiple 
sources of the data, and to the variable 
periods of convalescence from which they 
were collected. 

The balances derived from the intake 
minus the urinary nitrogen have been 
plotted against the intake. The same tech- 


2Calculated by the formula of Dubois and Dubois. 
hese regression lines, as well as those to be discussed, have 
been fitted by the method of least squares. The line is expressed 
by the formula y=b+mx, where m=the slope of the line and 
b the y-intercept when x=0. 


TABLE I.—SUMMARY OF METABOLIC STupy 
PERIODS 
No. of 5 day 
metabolic periods Periods of 
Patient* in study GH given 
A.W. 
(Patient 8) 21 


59 yrs.; 30 per cent total, Begun 18 days 4, 6, 8, 12, 16 


15 per cent 3° postburn 
F.M. 
(Patient 9) 36 ; 
20 yrs.; 35 percentgranu- Begun 86 days 6, 9, 12, 17, 24, 33 
lating area postburn 
(Patient 10) . 12 


20 yrs.; healed 55 percent Begun 124 days 4, 9, 1 
35 per cent 3° postburn 4, 9, 
C.A. 
(Patient 11) 12 


22 yrs.;35 percentgranu- Begun 47 days 2, 4, 6, 8, 10 
lating surface postburn 


*The patient numbers refer to their assigned number in the metabol- 
ic unit, rather than to their sequence in this particular investigation, 


nique has also been employed using the 
urea nitrogen rather than the total urinary 
nitrogen. It is believed that these plots 
afford a better index of nitrogen retention at 
various levels of nitrogen intake, since they 
avoid the variation of the highly changeable 
exudate losses. These plots (Figs. 2 and 3) 
are “normalized” by relating the variable 
to surface area as outlined before. Since 
the slopes of the lines are positive in both 
the control and GH periods, more nitrogen 
was retained as the intake increased. How- 
ever, the retention per gram increment of 
intake was significantly greater (p<.001) 
during GH administration than in the con- 
trol periods, as evidenced by the relative 
slopes of the lines. 

We have also related the balance per 
gram of nitrogen intake to time, attempting 
thereby to account for both the intake and 
time variable simultaneously. This method 
of analysis is shown in Figures 4, 5, 6, and 7. 
For each fitted regression line, the y-inter- 
cept at zero time “‘b” (representing the time 
at which this study was begun), the slope 
of the lines, the X-intercept (or time at 
which the balance per gram of nitrogen 
intake was zero), and the correlation co 
efficient “r” have been determined. The 
values for all 4 patients are recorded in 
Table II. 
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Fic. 2. 


Fic. 2. Both correlation coefficients are highly sig- 
nificant (<< .001). 
Fic. 3. Both “‘p” values < <.001. 


When the slopes in Table II are con- 
verted to percentages with the control 
slope at 100, an overall statistical compari- 
son indicates a significantly (p.<.001) high- 
er mean slope in the GH group. All correla- 
tion coefficients are highly significant 
(p<.001) except for the control on patient 
L. S. and the Gu line on patient C. A. 
Their “Sp” values are ~ .1 and <.02>.01. 
The latter value is also considered sig- 
nificant. 

We have therefore seen that the use of 
all 4 of these correlation techniques have 
yielded results which are essentially the 
same. Although there appears to be a mod- 
erate variation within the individual plots 
which have been compared, the significantly 


greater slopes during the Gu_ periods are 
striking. 
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r= 0.7987 
H 
xx 
a x 
se. 
20 1 4 
10 15 20 
N INTAKE, gm./ sq. m. 
GH PERIODS 
y= -2.1324 + 0.6301 x 
= 0.9146 wa 
~ 
4 4 
5 
« 
> 
w a 
<0 + 4 4 
z 
z 
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N INTAKE, gm. /sq.m. 
Fic. 3. 
DISCUSSION 


Since the slopes of the GH groups are sig- 
nificantly greater than the controls in all 
our plots, one may conclude that growth 
hormone apparently caused a more rapid 
increase in the efficiency of nitrogen reten- 
tion during the postburn course than was 
possible without it. It must be remembered, 
however, that the initial level of nitrogen 
storage efficiency is lower in the presence 
of GH (as evidenced by generally lower “‘b” 
values in all plots). Does the increased 
slope, therefore, only indicate that, as the 
patient convalesces, his nitrogen storage 
capacities approach the control level despite 
the growth hormone, the latter being in- 
capable of reversing the powerful physio- 
logic trend toward protein synthesis during 
anabolism? This possibility will be discussed. 
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The X intercepts in Figures 4, 5, 6, and 
7, indicating the times at which the nitro- 
gen balances reached zero, show that the 
controls were earlier 3 out of 4 times. It 
is considered that this has no necessary 
significance, because of the variations in 
time of beginning the studies, the length 
of the studies, and the pattern of adminis- 
tration of GH. 

The correlation coefficients show that, in 
general, a highly satisfactory degree of linear 
correlation exists (see ‘‘p” values in leg- 
ends). It is interesting to observe that the 
correlation coefficients shown in Table II 
were better 3 out of 4 times in the growth 
hormone series.‘ This, in combination with 
the significantly better Gu “‘r’”’ values in all 


‘These particular correlation coefficients were significantly 
better twice and significantly less once. 
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PATIENT #9 CONTROL PERIODS 
y= -0.1508 + 0.010802 
1204409 


24 6 6 12 4 6 BW 20 26 30 32% 
Time, Periods 


PATIENT @9 GH PERIODS 
y= -0.9655 + 0.03654 x 
0.7373 


a w s w 


N Bolonce / N intake, gm. 


x 
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2 4°6@ 6710 6 8 20 22 24 
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Fic. 5. 


Fic. 4. ‘‘p” values: controls—<.001; Gu— <.01 
>.001. 

Fic. 5. ‘‘p” values: controlsk—<.05 >.02; cu—<.1 
> 05. 


3 plots employing the nitrogen intake per 
square meter of body surface, may possibly 
be taken as evidence that the hormone was 
influencing the environment in a way so 
that the response to a given intake of nitro- 
gen was more uniform. 

For all patients the plots of the nitrogen 
balance versus the nitrogen intake per 
square meter of body surface show results 
which lead one to similar conclusions. For 
example, the “‘b” intercept is lower in the 
GH groups than in the controls, but the 
slope is significantly (p<.001) greater. One 
characteristic of these data which is par- 
ticularly important can be seen on exami- 
nation of the Gu plots in Figures 1, 2, and 
3—a considerable number of the points 
are above the level of zero balance. This 
indicates that we have not extrapolated 
from below a zero balance into the area of 
absolute nitrogen anabolism erroneously 
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Fic. 6. values: controlsk—>>.1; GcH—<.01 
>.001. In this plot, the open points are weighted, since 
they are for 5 day metabolic periods, whereas the solid 
ones represent 1 day. 


assuming a linear relationship which might 
not, in fact, exist. These data, therefore, 
indicate quite clearly that the fitted line of 
the GH data continues to rise at its own char- 
acteristic rate even after its level is above 
that of the control group. This is also true 
of the data when plotted as balance per 
gram of nitrogen intake versus time. There- 
fore, during spontaneous anabolism, growth 
hormone will apparently cause an increase 
in the existing anabolic tendency whenever 
it is possible to furnish the patient with a 
sufficient nitrogen intake as part of a bal- 
anced dietary regimen. The practicality of 
furnishing nitrogen intakes in the range of 
about 10 grams per square meter (the 
X intercept for the cu line in Fig. 1) in 
various clinical circumstances is a complex 
matter which cannot be dealt with in detail 
here. It is considered easily attainable’ in 


‘Levels of intake as high as 25 to 30 grams of nitrogen per 
square meter of body surface have been achieved in burned pa- 
tients by this group by means of tube feedings (8). 
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04 
0. 
04 
TIME, DAYS 
PATIENT GH PERIODS 
y= -0.2311.¢ O.01SI7 x 
1204273 
04 
0.2) 
04 . 20 30 40 50 60 
— TIME , DAYS 
Fic. 7. 
Fic. 7. “‘p” values: controls—<.001; GH— <.02 
>.01. 


almost all clinical situations during the 
latter portion of convalescence. Certainly, 
whether or not it is feasible in any particular 
circumstance will depend upon whether 
gastrointestinal surgery has been done, and 
how ill the patient may be due to clinical 
electrolytic, metabolic, or bacterial diffi- 
culties. 

The plots relating the nitrogen retained 
to the intake (Figs. 2 and 3) are confirma- 
tory. Indeed, these graphs gave the best 
correlation coefficients of any group, par- 
ticularly when the urinary urea nitrogen 
was employed (Fig. 3). 

These data permit certain tentative con- 
clusions with regard to biologic mecha- 
nisms. Work from this laboratory on the in- 
corporation of methionine-S®* into human 
plasma proteins while the subjects were or 
were not receiving GH (7), has shown that 
GH will cause a release of nonprotein S* 
activity, followed shortly thereafter by in- 
crements in plasma protein specific activity. 
Urinary loss during these peaks has not been 
measured, but it seems relatively safe to sup- 
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TABLE II.—THE CHARACTERISTICS OF THE NITRO- 
GEN BALANCE PER GRAM OF INTAKE VERSUS 
TIME CURVE 


GH Control 
“b” (nitrogen balance per gram of 
nitrogen intake at start of study) 
Slopes of regression lines 
X intercept (period of zero balance) 
r” (correlation coefficients) 


*The essential flatness of this line makes this particular correlation 
coefficient a poor reflection of the grouping of the points about the li- 
near fit (since deviations from the line will be relatively greater in re- 
ference to the magnitude of the linear progression. 


pose that there is an increased renal loss of 
activity at that time. Therefore, in the nor- 
mal and burned humans upon whom these 
studies were done, GH apparently caused a 
release into the plasma of amino acids, some 
of which were used for plasma (and pre- 
sumably tissue) protein synthesis, and some 
of which were excreted. These data agree 
with the experiments reported here, since 
one must postulate an increased excretion 
of amino acids and low molecular weight 
peptides under the influence of Gu in order 
to understand the lower efficiency of nitro- 
gen metabolism when GH is administered 
during the catabolic reaction to surgery or 
trauma. 

These observations are reinforced by the 
evidence obtained in liver perfusion studies 
(5) indicating that cu will cause a diminu- 
tion in the polypeptide fraction and a relative 
increase in the amino acid concentrations. 

Why then is the efficiency of nitrogen 
storage altered in the presence of Gu (as 
already indicated)? This matter is insuf- 
ficiently investigated to permit more than 
speculation at this time. It is possible that a 
GH enhancement of enzyme adaptation to 
increasing substrates (in this case, to the 
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increasing amounts of “free”? amino acids) 
may be important, although it is difficult to 
understand how this could account alone for 
the decreased efficiency on low intakes, 
Theoretically, it is possible that it might 
be due to the presence of maximal renal 
clearance rates for certain amino acids or 
other key synthetic materials which are ex- 
ceeded in the presence of a high intake 
whether or not the patient was on GH. This 
would permit the patient to conserve these 
materials in a progressively more efficient 
way as the intake increased, taking ad- 
vantage of the increased relative amounts of 
nitrogen available in the form of amino acids 
to build more tissue protein. 

Whatever the ultimate explanation of 
these observations, it appears that the ad- 
ministration of GH is a matter calling for 
some nicety of clinical judgment. One infers 
that it should be withheld until the patient 
has begun to accept relatively large intakes 
(at least 10 to 12 grams of nitrogen per 
square meter of body surface). When this is 
achieved spontaneously, or by successful 
tube feeding, GH may, in the presence of a 
definite physiologic anabolic state, speed 
the restoration of depleted tissue protein 
and hasten clinical recovery. It remains to 
be seen whether a large intake of nitrogen, 
as part of a balanced regimen, will make 
possible the same beneficial effect of GH as 
has been demonstrated to occur during 
anabolism. Superficially, the plots of nitro- 
gen balance versus nitrogen intake would 
appear to indicate that this is the case; but 
the graphs relating the nitrogen balance per 
gram of intake to time show that the pa- 
tient’s physiologic status has a definite effect 
on his nitrogen retentive abilities. In these 
plots, the early points (during catabolism) 
in the growth hormone periods were uni- 
formly below those of the control periods 
during catabolism. This then presumably 
means that the slopes of the balance versus 
intake plots have the additional variable of 
the changing physiologic status in them, 
and that GH is actually detrimental in the 
catabolic state despite its apparent bene- 
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fits in anabolism. This problem is under 
more precise evaluation at present (3). 


SUMMARY 


1. The effect of growth hormone upon 
the metabolic balances of 4 severely burned 
patients was determined. 

2. Definite effects on the nitrogen balances 
were discernible when the control and 
growth hormone data for each patient 
were graphed separately as nitrogen balance 
per gram of intake versus time, and when all 
patients were divided into the growth hor- 
mone and control groups respectively and 
plotted as nitrogen balance per square meter 
of body surface versus nitrogen intake per 
square meter of body surface. Equally de- 
finite results were obtained when estimates 
of the nitrogen retained per square meter 
body surface (calculated by subtracting the 
total urinary nitrogen or the urinary urea 
nitrogen from the intake) were plotted 
against intake per square meter of body 
surface. 

3. These analyses indicate that growth 
hormone will bring about an increase in 
the retention of nitrogen during anabolism, 
and that during catabolism its effect is a 
deleterious one regardless of the intake of 


nitrogen provided. ‘This infers that growth 
hormone requires the presence of additional 
endocrine factors (and possibly the absence 
of others) in order to cause a more effective 
nitrogen anabolism. 

4. Possible physiologic mechanisms are 
discussed. 
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CELLULAR CHANGES DURING SURGICAL STRESS 


I. Morphologic Alterations in Hepatic Cells 


JACK W. COLE, M.D., F.A.C.S., and CECILIE LEUCHTENBERGER, Ph.D., Cleveland, Ohio 


THE INFLUENCE OF SURGICAL STRESS On phys- 
iologic and metabolic processes of the or- 
ganism is well known. The changes in the 
chemical composition of the body fluids, 
in electrolytes, in carbohydrate and protein 
metabolism, and hormonal activity of the 
adrenal and pituitary glands observed in 
the postoperative period are a few exam- 
ples which serve to emphasize the alterations 
following surgical stress. While there can 
be no doubt that such alterations must be 
an expression of profound chemical cellular 
changes in the organs, very little work has 
been done in the past in a direct study on 
cells themselves. While this may seem sur- 
prising at first, it can probably be explained 
in part by the lack of suitable methods 
which would allow such chemical studies on 
a cellular level. However, this type of inves- 
tigation is now made possible by the recent 
development of microspectrophotometric 
techniques as described by Pollister and 
Leuchtenberger. These methods permit a 
quantitative chemical analysis of single cells 
in situ directly under the microscope. 

In the past year and a half, we have been 
engaged in an extensive investigation of the 
possible morphologic and chemical changes 
which may occur in cells or cell parts (such 
as nucleus, nucleolus, and cytoplasm) after 
surgical stress. The following report is con- 
cerned only with one of the aspects: the 
morphologic changes observed in the he- 
patic cells of dogs 3 to 96 hours after opera- 
tions of varying degrees of severity involving 
other organs. 


From the Departments of Surgery and Pathology, Western 
Reserve University School of Medicine and University Hospi- 
tals of Cleveland. 

This work was supported by a Grant No. RG 4268 from the 
National Institutes of Health, U. S. Public Health Service. 


METHODS 


All animals, a total of 18, in this study 
were healthy mongrel dogs. They were 
maintained on a standard kennel ration 
during a period of preoperative preparation 
ranging from 6 to 10 days. All animals prior 
to surgery were gaining weight and were 
in apparent good health. Intravenous nem- 
butal, 0.5 cubic centimeter per kilogram of 
body weight, was the anesthetic used in all 
experiments. In all of the animals operated 
upon liver biopsy was obtained immediately 
upon entering the peritoneal cavity, a sec- 
ond biopsy was obtained prior to closing 
the abdominal wall, and a third biopsy 
was made at the time the animal was sac- 
rificed. The biopsy specimens were taken 
from widely separated areas of the liver 
and handled identically following removal. 
The tissues were placed immediately in 
Lavdowsky’s solution, embedded in paraffin 
by the usual procedures, and sectioned at 6 
microns. The preoperative and postopera- 
tive liver biopsy specimens of any individual 
animal were mounted on the same slide 
and stained with hematoxylin and eosin. 
The slides were examined under oil im- 
mersion. 

Four different groups of animals com- 
prise this study. 

Group I (3 animals). Received only in- 
travenous nembutal anesthesia. Sacrificed 
at either 6 hours or 3 days following anes- 
thetization. 

Group II (4 animals). Underwent ex- 
ploratory laparotomy. Sacrificed 6 hours 
following surgery. 

Group III (7 animals). Subjected to sub- 
total gastrectomy. Five animals sacrificed 6 
hours following surgery, 1 animal 3 hours 
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Fic. 1. Photomicrograph of liver nuclei stained with 
hematoxylin and eosin from animal undergoing explor- 
atory laparotomy. a, Nuclei as they appeared at the 
beginning of the procedure. b, Nuclei 3 hours following 


following surgery, and 1 animal 72 hours 
following surgery. 

Group IV (4 animals). Cholecystectomy 
performed. Two animals sacrificed on third 
postoperative day, 1 animal 24 hours after 
surgery, and 1 on fourth postoperative day. 

All of the animals in these groups had 
uncomplicated postoperative courses. 


RESULTS 


When liver sections of these dogs were 
examined microscopically, marked differ- 
ences in cell morphology between the pre- 
operative and postoperative livers were 
readily apparent. The chromatin appeared 
finely granular and evenly distributed 
throughout the nuclei in livers from the 
preoperative dogs. In the postoperative 
dogs, the chromatin in the nuclei was 
coarse, coalescent, and irregularly distrib- 
uted, and there were large rarified areas 
within the nuclei. The nucleoli of the he- 
patic cells prior to surgery were deeply 
stained and presented smooth discrete mar- 
gins. This was in marked contrast to the 
nucleoli in the cells from the postoperative 
livers, which, while equally well stained, 
were larger, showed irregularly distorted 
borders and an abundance of ‘“‘hetero- 
cliomatin” or nucleolar associated chroma- 
ti as demonstrated in the accompanying 
otomicrograph (Fig. 1). 


completion of surgery showing coalescence of nuclear 
chromatin, areas of rarefaction within the nucleus, en- 
largement of the nucleoli, and an increase in the nu- 
cleolar associated chromatin. 


The changes in the nuclear chromatin 
and nucleoli were most extensive in the 
hepatic cells from livers of the animals sac- 
rificed 3 to 6 hours following surgery, while 
hepatic cells from the animals sacrificed 3 
to 4 days after surgery manifested no appre- 
ciable changes in cell morphology when 
compared with the preoperative specimens. 
On the other hand, the severity of the sur- 
gical procedure did not seem to play a 
significant role since the cytologic changes 
were observed after exploratory laparotomy 
as well as following subtotal gastric resec- 
tion. 

Hepatic cells from animals receiving only 
intravenous nembutal anesthesia did not 
differ significantly from the preoperative 
control specimens. In both groups, the 
majority of the liver cells had a normal 
appearance and only occasionally were liver 
cells encountered which resembled those of 
the postoperative cases. 

In Table I an attempt is made to repre- 
sent the frequency and degree to which the 
previously described cellular alterations 
were noted in the hepatic cells of experi- 
mental animals. 


DISCUSSION 


Interpretation of these cellular changes is 
hardly feasible at this time. However, there 
are several points worthy of discussion. 
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TABLE I 
Time of sacrifice Change in nuclear chromatin and 

Dog No Type of stress after stress, hrs. nucleoli of liver cells 
Gastrectomy 6 +4+++ 


First is the rapidity with which these 
cellular changes occur following surgery. 
This finding is of particular interest in 
light of the fact that the liver itself was 
only mildly traumatized during the pro- 
cedure. As a matter of fact, the liver speci- 
men removed after surgery came from liver 
lobes different from the one from which 
the preoperative liver biopsy specimen was 
taken. It looks as if the liver cell changes 
may possibly be a result of trauma in tissues 
distant from the liver itself. That these 
changes are not caused by altered hemo- 
dynamics or anesthesia, as might be ex- 
pected, is supported by the fact that animals 
subjected to simple laparotomy where blood 
loss was negligible did show the changes. 
On the other hand, animals receiving only 
anesthesia did not show hepatic cellular 
changes. 

A second noteworthy aspect is the resem- 
blance of the cytologic appearance in the 
liver cells from dogs operated upon to nor- 
mal liver cells which are actively engaged in 
protein synthesis. A detailed description of 
these changes in normal cells has been made 
by both Caspersson and Lagerstedt. The 
possibility that these alterations in the post- 
operative liver cells are a reflection of the 


increased demand for protein synthesis and | 


tissue repair is an intriguing idea. Addi- 
tional evidence in support of this hypothesis 
is provided by recent observations in this 
laboratory. We have found that there was 
an increased tyrosine concentration in the 
cytoplasm and to a lesser extent in the 
nuclei of liver cells from postoperative dogs. 
A detailed report of these findings will 
appear elsewhere. 


SUMMARY 


1. Cytologic alteration characterized by 
condensation of nuclear chromatin and in- 
creased nucleolar associated chromatin were 
noted in the hepatic cells following lapa- 
rotomy, cholecystectomy, and gastrectomy. 

2. These changes in the liver cells were 
observed as early as 3 hours after surgery 
and resemble cytologic changes normally 
observed in protein synthesis. 
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THE PATHOGENESIS OF HYPERTROPHIC 
STENOSIS OF THE PYLORUS IN THE 
NEWBORN AND THE ADULT 


ARRIGO RAIA, M.D., F.A.C.S., PRIMO CURTI, M.D., 
ANTONIO CARDOSO DE ALMEIDA, M.D., and 


WILSON FRY, M.D., Sao Paulo, Brazil 


HyPERTROPHIC STENOsIs of the pylorus in the 
newborn and achalasia of the pylorus in the 
adult are conditions which have been known 
for many years by different names depend- 
ing upon the conception of different authors. 
However, since the description of the first 
cases, the conditions in adults and newborns 
were thought to be the same—that both 
were congenital and that they differed only 
in the age at which the symptoms appeared. 
The predominant theory concerning the 
pathogenesis was based upon the presence 
of hypertrophy of the pyloric muscles. 

Since the classical description by Hirsch- 
sprung in 1888 of hypertrophic stenosis of 
the pylorus in the newborn, many reports 
have appeared in the medical literature, and 
the problem has been exhaustively studied. 
The condition was always easily recognized 
in children because one of its features, hy- 
pertrophy of the muscles of the pyloric an- 
trum, was found in the majority of cases, 
and there was no possibility of confusing it 
with other conditions. Even though these 
studies did not clarify the problems of etiol- 
ogy and pathogenesis they solved those of 
diagnosis and treatment. 

On the other hand, the medical literature 
on achalasia of the pylorus in the adult is 
scant and confusing, possibly because the 
condition is rare in adults, and the clinical 
aid pathologic pictures are not as clear-cut 
a: in infants. For this reason, since its first 
d-scription in adults by Cruveilhier in 1885, 
ii has been confused with other similar 
conditions and has not been well defined. 
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The majority of investigators who studied 
the condition considered it the manifesta- 
tion, in adulthood, of a congenital disease. 
Thus, they looked for the same pathologic 
features found in the newborn and tried 
to identify only hypertrophy of the pyloric 
antrum. However, in adults, hypertrophy 
of the muscles of the pyloric antrum may 
have various causes, such as hypertrophy 
of the mucous lining, narrowing of the 
lumen by scar tissue, myomas, and fibromas. 
This fact resulted in further confusi6n since 
often no study was made of the microscopic 
pathology to identify lesions of the plexuses 
of the gastric wall; only the hypertrophy 
of the pyloric antrum was noted, and often 
tentatively described as a new disease. Only 
after the work of Corréa Netto, who made 
a detailed clinical study, was the condition 
clearly defined and distinguished from sim- 
ilar entities or was achalasia of the pylorus 
identified with achalasia of other sphincters 
of the digestive tract. Raia (21) confirmed 
these data and presented more cases de- 
scribing the lesions of the myenteric plexuses 
in the pylorus. These lesions were similar 
to those found in the esophagus and the 
colon in cases of acquired megaesophagus 
and megacolon. 

Based on these studies, an attempt was 
made to correlate the pathogenesis of hyper- 
trophic stenosis in the newborn and of 
achalasia of the pylorus in the adult. Etzel 
advanced the theory that hypertrophic 
stenosis of the pylorus in the newborn was 
caused by inadequate development of the 
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Fic. 1. Longitudinal section of the pyloric antrum of a 
newborn with hypertrophic stenosis of the pylorus. The 
pylorus is not visible as a separate muscular bundle as 
demonstrated by Cameron. X13. 


myenteric plexuses of the pylorus while in 
the adult the condition was caused by 
lesions of these plexuses. This fact was dem- 
onstrated in relation to the megacolon. It 
was shown that congenital megacolon was 
caused by agenesis of the myenteric plex- 
uses, as reported by Swenson and associates 
in 1949, Bodian and associates, and Ehren- 
preis in 1951, while acquired megacolon 
was secondary to lesions of the myenteric 
plexuses according to Amorim and Corréa 
Netto, Etzel, Vasconcellos and Botelho, and 
Raia. 

The same conditions were not observed 
when hypertrophic stenosis of the pylorus 
was studied in the newborn and in the 
adult. In this article we wish to demonstrate 
that the pathogenesis is the same in the 
newborn and in the adult—namely, altera- 
tions of the myenteric plexuses of the py- 
lorus. However, these changes are mild and 
reversible in infants and marked and irre- 
versible in adults. 

Concurrence of achalasia of the pylorus 
and of other sphincters of the digestive tract 
has been noted in infants and adults. In 
1931, Pritchard and Hillier observed hyper- 
trophy of the muscles of the inferior portion 
of the esophagus, pylorus, and _ileocecal 
sphincter at autopsy of a 3 month old baby. 
In 1949, Chiabi reported that Guthrie had 
noted marked muscular hypertrophy of the 
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pylorus, duodenum, jejunum, and esophia- 
gus at autopsy of an 11 year old girl. Ehlers 
described a case of achalasia of the pylorus 
and megaesophagus in an adult. Chiari 
observed the same concurrence of lesions 
in an adult patient. These authors did not 
make a careful pathologic study and did 
not try to correlate, or to identify their 
various findings. 

The investigations made on megaesopha- 
gus and megacolon led to the study of the 
pathologic anatomy of achalasia of the py- 
lorus. Hurst and Rake, studying achalasia 
of the cardia, referred to the occasional 
concurrence of dilatation of the stomach 
and megaesophagus but had not observed 
an instance of this condition. Corréa Netto 
demonstrated clinically that in adults the 
achalasia of the pylorus and the achalasia 
of the cardia and the sphincters of the colon 
were identical. After the first description of 
the condition in both the newborn and the 
adult, an attempt was made to identify it 
on the basis of the hypertrophy of the py- 
loric muscles found in both so that only the 
cases of hypertrophy of the pyloric antrum 
were described as achalasia of the pylorus. 

German and Swedish authors have had 
a different conception of the condition in 
the newborn; they included the cases of 
pylorospasm with no definite hypertrophy 
of the muscles of the antrum. Lehmann 
explained these cases as noncompensated 
achalasia, which we believe to be correct, 
and in accordance with observations made 
in adults since marked hypertrophy of the 
pyloric muscles is not frequent in adults. 
These findings indicated to us that the 
condition might occur without marked mus- 
cular hypertrophy. In the newborn, the 
cases described as pylorospasm are benign 
forms of the condition in which the histo- 
pathologic changes of the myenteric plcx- 
uses, to be described, are minimal aiid 
curable. This theory seems the most rea- 
sonable since the cause of the so-callcd 
spasm has not as yet been found. 

In the newborn, hypertrophy of the mus- 
cles of the pyloric antrum is frequent, while 
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Fic. 2. 


Fic. 3. 


Fic. 2. Longitudinal section of the pylorus of an adult with achalasia of the pylorus. The muscles 


of the antrum are not greatly hypertrophic. X13. 


Fic. 3. Longitudinal section of the pylorus of an adult with achalasia of the pylorus. There is 


marked hypertrophy of the muscles. <3. 


in the adult it is rare. Cameron studied the 
specimens collected by Thomson from new- 
borns and found that the pylorus was not 
thickened but that there was great enlarge- 
ment of the pyloric antrum. From our 
study of microscopic sections through the 
muscles of the pyloric antrum, the same 
conclusion was not reached. In the new- 
born, the whole antrum was hypertrophic. 
The hypertrophy diminished beyond the 
pylorus, and it was not seen as a separate 
muscle bundle. 

While hypertrophy is most prevalent in 
children and was found in all cases that 
we studied, it is rare in adults, although it 
may exist (Fig. 3). Corréa Netto observed 
it during an operation, and in Figure 2, 
in a section taken from an adult, a discrete 
degree of hypertrophy is shown. When hy- 
pertrophy is present it occurs in the circular 
layer. The muscularis mucosae is also hy- 
pertrophic, a fact which had already been 
observed by Cameron. The mucosa is gen- 
erally normal in appearance. These findings 
are similar to those seen in the colon and 
e-ophagus in cases of megaesophagus and 
megacolon. 

Stenosis cannot be seen. In the adult, the 
)»\lorus is easily penetrated which can be 
\«rified at operation by the introduction 
«| the finger through the sphincter. In the 


infant, the peritoneum covering the pyloric 
antrum is not very elastic, and marked 
hypertrophy of the muscles, which grow 
inward toward the lumen, suddenly trans- 
forms the antrum into a rigid tube and 
also causes the pyloric muscles to protrude 
into the duodenal lumen. Nevertheless, 
autopsy shows that there is no_ pyloric 
stenosis, as the pylorus is penetrable by a 
stylet. 

The stomach is generally enlarged, some- 
times markedly so, as can be clearly seen 
in the newborn at operation or by x-ray 
examination. In the newborn, definite 
peristaltic waves may be seen, while not 
so in the adult whose muscles have already 
lost their tonus. 

Histologically, the lesions seen in the 
myenteric plexuses of the pylorus in cases 
of hypertrophic pyloric stenosis can be 
correlated with those in the esophagus, 
colon, and heart in patients with mega- 
esophagus and megacolon. In 1930, Herbst 
was the first to study the intramural plexuses 
of 2 infants with hypertrophic stenosis of 
the pylorus during autopsy and observed 
the following: (1) degeneration of the cells 
and axis-cylinders of the plexuses of Auer- 
bach (some plexuses were completely de- 
stroyed); (2) round cel! infiltration in many 
ganglions and nerves; (3) apparent increase 
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of the nerve tissue, over the physiologic 
limit in isolated zones. 

In 1953, Belding and Kernohan made a 
microscopic study of the stomach of 9 chil- 
dren and 5 adults with hypertrophic steno- 
sis of the pylorus and observed the following: 
(1) decrease in the number of cells of the 
myenteric plexuses in the antrum; (2) de- 
generative alterations in the majority of 
cells of the intramural plexuses of the pyloric 
region, while those of the duodenum and 
the suprapyloric region were normal. Cor- 
réa Netto mentioned the histopathology 
described by Etzel in 1 case of achalasia of 
the pylorus. 

In a microscopic study of hypertrophic 
stenosis of the pylorus in the newborn, Raia 
(22) found lesions in the plexuses of Meissner 
and Auerbach in this region, varying de- 
grees of degeneration of the neurons, and 
granulous fragmentation of the axis cylinders 
of the nerve fibers. In 1944, Raia, studying 
achalasia of the pylorus in the adult, de- 
scribed lesions of varying degree in the nerve 
cells and fibers of the myenteric plexuses of 
the pyloric region which could lead to com- 
plete destruction of the nerve elements that 
were replaced by connective cells. 

In the present study, we have studied these 
lesions in a greater number of cases of achala- 


Fic. 4. Section of the myenteric plexus in an adult. Type I cells are impregnated; there is a great 
number of intrinsic fibers—the fine fibers—and some extrinsic fibers—thicker and varicose. Biel- 


Fic. 5. Ganglion of myenteric plexus of newborn patient with hypertrophic stenosis of the pylorus. 
There are vacuolized cells, with blurred limits, without nuclear lesions. Bielchowski and Gros, X 340. 


sia of the pylorus in newborns, adolescents, 
and adults and have compared our findings. 


MATERIAL AND METHODS 


In order to study the lesions of the myen- 
teric plexuses of the pyloric region in new- 
borns, adolescents, and adults, it was neces- 
sary to have a thorough knowledge of the 
normal histology of the intramural plexuses 
of the pylorus. Therefore, before examining 
specimens from patients with achalasia of 
the pylorus, we studied the plexuses of the 
region in 2 newborns and in 2 adults without 
lesions of the stomach. The 17 specimens ex- 
amined have been divided in three groups: 

Group I. Two specimens from normal new- 
borns and 2 from normal adults were studied 
to establish a basis of comparison with the 
cases suspected of plexal nerve lesions. This 
material was obtained at autopsy from cases 
in which there had been no condition harm- 
ful to the nerve structure of the pylorus. 

Group II, Five specimens were obtained 
from newborns with achalasia of the pylorus. 

Group III, Eight specimens were tak:n 
from adults with achalasia of the pylorus. 


TECHNIQUE 


The specimens examined were fixed in. |) 
per cent formalin, and the sections were 0 »- 
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Fic. 6. General picture of the myenteric plexus of the pyloric antrum of an adult patient with 
achalasia of the pylorus. Terminal stage of lesion is demonstrated by concentric fibroblastic pro- 
liferation. Bielchowski and Gros, X66. 

Fic. 7. A greater magnification of Figure 6. X80. 


tained either by longitudinal section, follow- 
ing the greater axis of the pyloric canal, per- 
pendicular to the serosa, or by parallel sec- 
tion, tangent to the serosa, in order to show 
a greater number of nerve elements. The 
sections were stained by different methods: 
hematoxylin and eosin, van Gieson, Unge- 
witer for nerve fibers, and Bielchowski and 
Gros. 


MICROSCOPIC STUDY 


Group I, the normal cases, was studied 
first. The neurons and the plexuses of intrin- 
sic and extrinsic fibers were clearly visible 
in these sections. We were able to confirm 
the data of Stéhr, Irwin, and Kollossow, 
and Sabussow, with reference to the dimen- 
sions of the ganglions, their abundance of 
neurons, and also the existence of type I and 
type II cells of Dogiel. The fibrillar pattern 
of the cellular elements of the fibers was also 
well impregnated. In some sections, the in- 
trinsic fibers could be followed to the point 
where they ended in the muscular fibers. 
‘The thick and various extrinsic fibers could 
also be seen. In some cases, it was possible to 
olserve their ending in pericellular baskets. 

{n the newborn (group II), we also found 
a dense network of ganglions with well 
s!..:ned neurons. The histologic study of the 
\\..Lof the antrum showed that the myenteric 


plexuses had a different pattern—the gangli- 
ons were present not only in the fibrous tissue 
which separated the internal circular layer 
from the external longitudinal layer but also 
between the muscle bundles of the wall. ‘This 
arrangement probably depended on the dif- 
ference in organization of the muscle bundles 
of the gastric wall. There was no decrease in 
the number of neurons which formed the 
ganglions in comparison with the normal 
subject. However, many ganglions were 
swollen, and there was clear separation of 
the neurons forming them. These showed 
two types of changes: (a) some cells were 
swollen with clear cytoplasm, had marked 
limits, and showed no nuclear changes; (b) 
others showed marked protoplasmatic vacu- 
olization and blurred limits. The nucleoli 
also showed no signs of degeneration. These 
two types of changes were frequently found 
in the same nerve ganglions. These ganglions, 
thus altered, were irregularly distributed in 
the surface of the antrum but fewer near the 
pylorus. At the pyloric sphincter, the ma- 
jority of the neurons were of normal appear- 
ance. 

Examination of the sections in group III, 
obtained from adolescents and adults with 
achalasia of the pylorus, showed changes far 
more advanced. Even at low magnification, 
marked cellular infiltration of the ganglions 
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was noted (Fig. 6). As illustrated in Figure 
7, more pronounced lesions of the scarring 
type with sclerosis of the old ganglionic mass 
were present in the plexuses. The nerve 
structures were totally destroyed and replaced 
by connective hyperplasia. Only traces of 
the neurons were present, represented by 
argentophil residues. Proliferation nests 
which had been formed were substituted by 
new growth tissue and by the regional part 
of the peripheral connective envelope. Nev- 
ertheless, the limits of the old ganglionic 
mass were still visible. A proliferation of fusi- 
form elements was distributed in all direc- 
tions noticeable by the elliptic form of their 
nuclei. In some places the old neuron had 
been replaced by a residual nodule (Fig. 8). 
In the periphery of these ganglionic rem- 
nants isolated fibers or bundles of fibers were 
seen to enter and leave, spared because they 
were preganglionic or postganglionic exoge- 
nous fibers. This description corresponded 
to the picture of the most advanced process, 
in which complete destruction of the nerve 
elements and replacement by scar tissue had 
occurred. There are, however, different 
stages of the lesions, as well as different de- 
grees of degeneration of the cells—from the 
mere blurring of their limits to disappear- 
ance and replacement by a residual node. 
One fact must be kept in mind; that pro- 
liferation of the connective tissue was seen 
only at the nervous plexuses. There was none 
or little infiltration of the interstitial tissue 
of the muscular layer which demonstrated 
that the etiologic agent reached the nerve 
ganglions specifically and that the degenera- 
tion was not caused by inflammatory lesions 
of the gastric walls. The bundles of fibers 


away from the plexus trunks were largely © 


totally degenerated. Impregnation of the 
axis-cylinder was no longer possible, which 
demonstrated the advanced degree of de- 
generation of the neuron. There was only a 
grayish shadow marking the site of the fibers, 
on the nuclei of the proliferation satellite 
cells (Fig. 9). 

Even in this picture of total destruction of 
the intrinsic fibers, there were well impreg- 


nated fibers, in contrast to the gray bundles 
of degenerated intrinsic fibers. These normal 
fibers, thus impregnated, showed typical pat- 
terns; they were varicose, and their borders 
were irregular with lateral spines due to the 
corpuscles of Golgi; their nerve elements 
were not affected by the degenerative process 
which attacked only the intramural neurons. 
The final lesion of the intrinsic axis-cylinder 
was always preceded by its granulous frag- 
mentation. It was sometimes visible in the 
plexus of the nerve ganglions in the early 
processes. When the different observations 
were compared, the same degree of degen- 
eration and stage of development of the con- 
dition were not found in different sections 
from the same patient; the degree of de- 
generation noted was not the same in all 
plexuses. Thus, side by side with plexuses 
which were totally destroyed were not only 
others in different stages of degeneration but 
even normal plexuses. 

When the histopathologic changes of the 
myenteric plexuses in children and adults 
were compared, the conclusion was reached 
that in the newborn they are very slight. In 
no case was there the same degree of degen- 
eration seen in the child as in the adult. In 
the former, the changes were reversible while 
in the latter the neurons were so degenerated 
that there was no possibility of regeneration. 
This is a very important fact as it indicates 
that although the condition shows the same 
pathologic nature in newborns and in adults, 
that is, changes in the myenteric plexuses of 
the pyloric antrum, the condition can heal 
spontaneously in children but not in adults. 

This factor gives us the key for interpreting 
the results obtained by different forms of 
treatment. The fact that in children cure can 
be attained spontaneously or by medical 
treatment alone, as has been noted in the 
available medical literature, leads us to !:e- 
lieve that the alterations in the newborn are 
reversible, at least in part. In corroboration 
of this theory the pathologic study made vy 
Wollstein and Miller indicated that some 
months after surgical treatment by the Fic- 
det-Ramstedt method there was a scar in (1€ 
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Fic. 8. Residual node of Nageotte. Bielchowski and Gros, 335. 
Fic. 9. Absence of intrinsic fibers in a plexus segment; only the thick and varicose fibers are seen 


(extrinsic fibers). 


pyloric antrum at the site of the first incision 
which re-established the continuity of the 
muscular fibers. This did not bring about 
recurrence of the symptoms, a fact which 
can only be explained by the reversibility of 
the plexus alterations. This reversibility is 
not complete, as proved by the work of 
Belding and Kernohan. In a study of the 
myenteric plexuses of patients who died sev- 
eral years after the operation as a result of 
intercurrent disease, they observed degen- 
erated neurons and normal neurons in the 
antrum in sufficient amount to re-establish 
the peristaltic synchronism. 

‘The methods of treatment used in children 
did no more than permit the patient to 
maintain a metabolic balance during the 
period in which the natural reversion of the 
histopathologic alterations took place. This 
period varied with the extent and degree of 
the changes. When the alterations were not 
marked the patient was spontaneously cured; 
others needed intensive medical treatment; 
while still others had to be treated surgically 
in order to destroy the obstacle at the pylorus 
and attain a balanced metabolism, while re- 
version of the alterations, which in these 
cases was a slow process, took place. The 
best surgical treatment is the Fredet-Ram- 
Stet operation which presents a very low 
miortality. In adults the lesions are irreversi- 


ble, thus the treatment should always be 
surgical by the Finney pyloroplasty. 

In view of the histopathologic findings, we 
believe that the pathogenesis of the condi- 
tion can be explained on the basis of Hurst’s 
theory of achalasia. Lesions of the myenteric 
plexuses of the pyloric region interrupt the 
function of gastric peristalsis of the fundus 
and the antrum, causing a disturbance of 
gastric emptying. Therefore, we believe that 
the condition should be called achalasia of 
the pylorus rather than hypertrophic stenosis 
of the pylorus. 

Diseases of the digestive tract due to patho- 
logic changes of the myenteric plexuses can 
be classified in three different groups: (1) 
conditions due to agenesis of the myenteric 
plexuses: congenital megacolon (Dalla Val- 
le, Swenson and associates, and Ehrenpreis), 
and congenital megaduodenum (Barnett and 
Wall); (2) conditions due to reversible alter- 
ations of the myenteric plexuses (hyper- 
trophic stenosis of the pylorus in the new- 
born); (3) conditions due to irreversible 
lesions of the myenteric plexuses (acquired 
megaesophagus, acquired megacolon, ac- 
quired achalasia of the pylorus, and acquired 
megaduodenum). 

Would these three groups of diseases be 
caused by the same etiologic factor? The dif- 
ference in the plexus lesions observed do not 
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favor this theory; it is possible that each 
condition has a different etiologic agent. 
With reference to acquired megaesophagus, 
megacolon, achalasia of the pylorus, and 
megaduodenum seen in our country, many 
authors believe that the plexus lesions are 
caused by Chagas’ disease. 


SUMMARY 


The histopathologic changes of the myen- 
teric plexuses were studied in 5 newborns 
and in 8 adults with hypertrophic stenosis of 
the pylorus. In the newborn slight alterations 
of the neurons were found which were con- 
sidered reversible. In the adult definite le- 
sions of the ganglion cells were noted which 
in many cases led to complete destruction of 
the neurons forming the plexuses and which 
were replaced by newly formed connective 
tissue. The muscles of the antrum were al- 
ways hypertrophic in the newborn, while 
only sometimes in the adult. 

Based on these findings, the pathogenesis 
of the condition in the adult and the infant 
was explained on the basis of Hurst’s theory 
of achalasia. Hence, it is better to call the 
condition achalasia of the pylorus of the 
newborn and of the adult. The etiology seems 
to differ in children and adults. In children 
changes in the nerve cells are reversible, as 
the literature contains reports of spontaneous 
cures and cures brought about by medical 
treatment. The observations of Wollstein and 
Miller on patients submitted to pyloromyot- 
omy by the technique of Fredet-Ramstedt 
also favor this reasoning. Lesions in the adult 
are irreversible. The best treatment in the 
adult is by the pyloroplasty of Finney. 
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DIRECT VISION REPAIR OF TRIATRIAL HEART AND 


TOTAL ANOMALOUS PULMONARY VENOUS DRAINAGE 


F. JOHN LEWIS, M.D., F.A.C.S., RICHARD L. VARCO, M.D., F.A.C.S., 
MANSUR TAUFIC, M.D., and SUAD A. NIAZI, M.B., Ch.B., Minneapolis, Minnesota 


SINCE HYPOTHERMIA provides an effective 
and relatively safe method of repairing 
atrial septal defects under direct vision it is 
logical that the technique should be applied 
to more difficult intracardiac defects. In re- 
pairing 41 atrial septal defects (exclusive of 
the so-called atrioventricular canal or in- 
complete double heart) we have had 5 oper- 
ative deaths. Among the last 35 operations 
there have been only 3 deaths. Using 
hypothermia and direct vision repair, Swan 
has had similar results (13). He has also 
described a successful application of the 
method to correct pulmonary stenosis under 
direct vision (14). The method has, in addi- 
tion, found application for repairing other 
intracardiac defects experimentally. In dogs 
we have used it successfully to repair ven- 
tricular septal defects (5), and aortic pul- 
monary septal defects (12), and to operate 
on the aortic! or pulmonary valves under 
direct vision. It has also been a satisfactory 
experimental method for operating upon 
the mitral valve under direct vision (11). 

At the present time, hypothermia appears 
to have established a potential value for re- 
pairing atrial septal defects, pulmonary 
stenosis, ventricular septal defects, aortic 
pulmonary septal defects, aortic stenosis, 
and possibly mitral insufficiency under di- 
rect vision. This report shows how it may 
also provide an excellent way for repairing 
2 intracardiac defects. 

_!rom the Departments of Surgery, Ancker Hospital and The 
U versity of Minnesota, Minneapolis. 
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I y Foundation. 


‘ecently we have successfully relieved a case of congenital 
a stenosis in a child under direct vision during hypothermia. 
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In a relatively short period of time, we 
have encountered 2 unusual congenital 
anomalies which produce dissimilar clinical 
manifestations but which have a somewhat 
similar embryologic origin. They both rep- 
resent an abnormal joining of the pul- 
monary veins and the atria. One of these 
anomalies was a triatrial heart and the other, 
total anomalous pulmonary venous drainage 
with entry of all the pulmonary veins into 
the right atrium. To our knowledge, suc- 
cessful repair of these anomalies has not 
been previously reported. 

Total anomalous pulmonary venous drainage. 
In this defect, there is an abnormal drainage 
of the entire pulmonary venous blood flow 
into the right side of the heart. Usually all 
of the veins from both lungs join to form a 
single large vein which then enters into the 
right atrium or one of its tributaries. If the 
anomalous drainage is not directly into the 
right atrium it is into one of the veins or 
structures which originate from the primitive 
cardinal or splanchnic venous systems. Most 
commonly this is the superior vena cava or 
a major tributary of the superior vena cava 
while drainage directly into the right auricle 
is probably the second or third most com- 
mon site. In his excellent review, Brody 
found 23 cases of total anomalous pul- 
monary venous drainage in which there were 
no associated cardiac defects of importance 
other than a patent foramen ovale. Among 
these 23 cases, the anomalous veins entered 
the superior vena cava or its tributaries in 8, 
the coronary sinus in 7, the right atrium in 
3, the portal vein in 2, the inferior vena 
cava in 1, partly into the superior vena cava 
with the remainder into the right atrium in 
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TABLE I.—CARDIAC CATHETERIZATION IN CASE 
1, TOTAL ANOMALOUS PULMONARY VENOUS 
DRAINAGE 


———-February 1952_____ _-May 1954__ 
Pressure, Oxygen content, Oxygen content, 
mm. Hg vols. per cent vols. per cent 
Pulmonary artery. 34/10 13.9 
Right ventricle.... 34/2 14.4 
Right atrium. ... 18/13 14.7 14.4 
Left atrium....... 16/11 15.0 15.1 
Pulmonary vein... -- 15.8 — 
Superior vena cava — — 12.5 
Inferior vena cava. —- 12.1 -- 
Innominate vein. . — 10.0 -— 
Brachial artery... . 15.3 


1, while in 1 fetus the drainage was into the 
duct of Cuvier. 

‘Total anomalous pulmonary venous drain- 
age carries a poor prognosis. In Brody’s 
review, for example, among 37 cases with 
total anomalous pulmonary venous drain- 
age of all types, he found only 8 that lived 
beyond the age of 6 months. 

In this condition, there is peripheral 
desaturation, often severe enough to cause 
cyanosis, which is due to a mixing of venous 
and oxygenated blood in the right atrium. 
The only blood received by the left atrium 
is that which flows through the patent 
foramen ovale. Right heart failure, pro- 
voked by the excessive volume recirculated, 
occurs in time and the cyanosis deepens. 
When the disease is unassociated with 
other major anomalies, repair would seem 
to be feasible. In some types of the disease, 
such repair would involve transplantation of 
the common pulmonary vein to the small left 
atrium with subsequent closure of the atrial 
septal defect. Such a procedure has been 
described by Bailey but no actual use of the 
operation has been reported. 

Triatrial heart. In this rare anomaly the left 
atrium is divided by a septum into two 
chambers—a_posterior-superior chamber 
into which all of the pulmonary veins enter, 
and an anterior-inferior chamber which 
leads into the left ventricle through a normal 
mitral valve. The auricular appendage forms 
part of the anterior-inferior chamber. De- 
pendent upon the completeness of the sep- 
tum, Loeffler has divided the anomaly into 
three types. In the first type there is no com- 
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munication between the upper and lower 
chambers, though there may be an opening 
from the upper chamber into the right 
atrium. Death occurs in infancy. One or 
more small openings occur in the septum in 
the second type, while the septum forms 
only a partial division between the cham- 
bers in the third type. 

The severity of symptoms caused by the 
malformation depends, in the second and 
third types, upon the size of the opening in 
the septum and upon whether or not there 
is an associated defect of the foramen ovale. 
In individuals with a large communication 
there may be no symptoms and the defect 
may be discovered only as an incidental 
finding at autopsy. On the other hand, if the 
opening is small enough to cause a significant 
obstruction to pulmonary outflow, pul- 
monary congestion and heart failure will 
occur, producing a clinical picture similar 
to that caused by mitral stenosis. This clinical 
picture was found in the first recorded in- 
stance of this defect, described by Church 
in 1868. When there is a patent foramen 
ovale associated with the defect the clinical 
picture becomes more confusing, for then 
there is a peripheral desaturation. 

Several theories have been advanced to 
explain the embrylogic development of the 
anomaly but perhaps the most appealing, 
especially in those cases in which the foramen 
ovale has closed normally, is that advanced 
originally by Griffith and later supported 
by Loeffler and others. They explain the 
defect as a failure of the embryonic common 
pulmonary vein to incorporate normally 
into the posterior part of the left atriuin. 
This third chamber, then, is actually the 
dilated common pulmonary vein. 


TECHNIQUE OF HYPOTHERMIA 


The method of body cooling that we em- 
ploy for intracardiac surgery has becn 
described previously (6, 7) but since some 
modifications which now are part of thie 
technique were used in these cases, a short 
description of the method with emphasis «n 
these modifications will be given. 
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Aorta 


Fossa 
Ovalis 
Shorter 
appearing Right Ventricle 
than 
Left Ventricle 
N Leaflet 
Anterior Decending of Tricuspid 
Branch of the Left Valve 


Anterior View 


Lateral View 


Coronary Artery 


Anterior Posterior View 


Fic. 1. Total anomalous pulmonary venous drainage with entry of all pulmonary veins into the 
right atrium (Case 1). These illustrations were drawn from memory. a, General appearance of the 
heart from the front. The right atrium and right ventricle were enlarged. b, Right atrium opened. 
The 4 pulmonary veins enter into the posterior part of this chamber. Several small openings in the 
fossa ovalis represent the only channel by which blood enters the left heart. c, Another view of the 
opened right atrium. d, A large opening has been made in the atrial septum and the upper and 
lower repair stitches have been placed. e, The first 2 repair stitches have been tied. The remaining 
opening between them was closed with a running stitch. 


During the entire cooling period, the 
thoracotomy, and the first part of the re- 
warming, the patient is attached to an 
automatic respirator and given a mixture of 
5 per cent carbon dioxide in oxygen. During 
the latter part of rewarming this respiratory 
mixture is changed to 100 per cent oxygen. 
A constant rate and depth of respiration is 
m.iintained throughout. The respirator con- 
sists of an electronic timing circuit which 
controls inspiratory and expiratory solenoid 
vuives and it employs an open system. With 
this apparatus the rate and volume of 


respiration are controlled and the blood 
hydrogen ion concentration is thereby main- 
tained at a constant level, slightly below 
normal. Experimentally, this sytem of re- 
spiratory control has lowered the incidence 
of ventricular fibrillation during profound 
hypothermia (9), and this observation ap- 
pears to have been born out clinically as 
well. Among the 13 patients so far subjected 
to open intracardiac surgery with this 
respiratory system, there has been only 1 
instance of ventricular fibrillation (in a 54 
year old man with an atrial septal defect, 
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TABLE II.—CARDIAC CATHETERIZATION IN 
CASE 2, TRIATRIAL HEART 


Pressure Oxygen content, 

mm. Hg vols. per cent 
Pulmonary artery........ 36/15 (Mean 22.5) 15.6 
Right ventricle........... 35/2.5 14.8 
Rightiatrium, 25 15.0 
Superior vena cava....... 13:1 
Femoral artery........... — 19.8 


pulmonary hypertension, and coronary scle- 
rosis). Previously, this complication oc- 
curred in about 30 per cent of our patients 
(7). 

Enough anesthesia is given to prevent 
shivering, muscular tremor, or any respira- 
tory effort during cooling. Thiopental plus a 
curare drug have been used and heavier 
doses are given than were used early in our 
experience with hypothermia. The patient 
with the triatrial heart, for example, had 30 
milligrams of thiopental per kilogram of 
body weight while the boy with the total 
anomalous pulmonary venous drainage had 
54 milligrams per kilogram. 

When the body temperature has fallen to 
30 degrees C., after 114 to 314 hours of 
surface cooling with refrigerating blankets, 
the cooling is stopped and the thoracotomy 
commenced. The body temperature drifts 
down reaching a low point of 26 to 28 de- 
grees C. during the operation. 

For rewarming, the patient is immersed in 
a bath of hot water at 45 degrees C. after 
the chest has been closed. When the tem- 
perature reaches 35 degrees C., after % to 
1% hours in the bath, he is taken out. 


CASE REPORTS 
Total Anomalous Pulmonary Venous Drainage 


Case 1. This patient was a 5 year old boy in whom 
a murmur had been detected at the age of 6 months. 
At the age of 18 months a cardiac catheterization was 
done which did not lead to a complete diagnosis; it 
did, however, demonstrate an atrial septal defect and 
both a left to right and a right to left shunt. The 
cardiac catheterization was repeated in May 1954. 
Again, the atrial septal defect was located by passing 
a catheter into the left atrium, and this plus the rela- 
tively desaturated blood in the left atrium and a higher 
oxygen saturation of the peripheral arteries than was 
found in the right atrium suggested the possibility of 
anomalous pulmonary venous drainage (Table I). 


After reviewing all the data a diagnosis of toral 
anomalous pulmonary venous drainage with all the 
pulmonary veins entering the right atrium was made 
by the pediatric cardiologists. 

The child was mildly cyanotic and his strength had 
decreased during the year prior to his operation. His 
heart was large and the edge of his liver was 10 centi- 
meters below the costal margin. 

On June 7, 1955 he was anesthetized and cooled in 
preparation for a thoracotomy. When the rectal tem- 
perature had fallen to 29 degrees C. the cooling was 
stopped and the chest was opened but the body tem- 
perature continued to fall reaching a low point of 
25 degrees C. 

After the heart had been explored by inserting one 
finger into the right and one finger into the left atrium 
simultaneously, the circulation was occluded and the 
right atrium was opened widely to expose the anomaly 
which is illustrated in Figure 1. As the first step in 
repair the small atrial septal defect was enlarged and 
after this the right atrium was reconstructed so that 
the pulmonary veins were directed through the atrial 
septal defect into the left atrium while the superior 
and inferior venae cavae retained their openings into 
the right atrium (Fig. 1d and 1e). The atrium was 
closed and circulation was resumed after a total oc- 
clusion period of 6 minutes. 

Immediate convalescence was satisfactory except 
for a brachycardia (pulse rate of 60 to 70) which 
appeared to be due to digitalis overdosage. The 
brachycardia did not disappear on discontinuing. 
digitalis, however, and so with the signs of beginning 
heart failure, digitalis was restarted. The slow heart 
rate persisted with a nodal rhythm or a wandering 
atrial pacemaker indicated on the electrocardiogram. 
Finally, 2 months postoperatively the digitalis was 
stopped again following which his heart rate returned 
io normal with a sinus rhythm. 

The clinical improvement since surgery has parallel- 
ed the improved x-ray appearance shown in Figure 2. 


Triatrial Heart 


Case 2. This 23 year old man complained of some 
loss of physical stamina but no serious disability when 
he was admitted for cardiac catheterization in August 
1954. On examination a soft systolic murmur along 
the left sternal border was heard by some, but not «I, 
examiners. On x-ray examination, the heart was not 
generally enlarged though there was some prominen¢ 
of the left atrium and the main pulmonary trun’s. 
There were small discrete stippled densities in bo ‘h 
lung fields suggestive of hemosiderosis. The cardi.:c 
catheterization findings are shown in Table II. Th: ve 
was an increase in oxygen saturation of almos: 2 
volumes per cent between the vena cava and 11¢ 
right atrium. This observation was not complet: 'y 
satisfactory evidence, but nonetheless, a tentat' ve 
diagnosis of atrial septal defect was made. 


i 


Lewis ef al.: DIRECT VISION REPAIR OF TRIATRIAL HEART 717 


a 


b 


Fic. 2. Case 1, the 5 year old boy with total anomalous pulmonary venous drainage. Chest 
roentgenograms taken: a, before, and b, 4 months after surgery. 


No special treatment was advocated at that time 
and the patient got along well until March of 1955 
when cardiac decompensation, manifested chiefly by 
pulmonary congestion, occurred. When he recovered 
from this, surgery was recommended. 

The operation was done on May 24, 1955. After 1 
hour and 15 minutes of cooling, when the patient’s 
temperature had fallen to 30 degrees C., the sternum 
was divided transversely and both pleural cavities 
opened widely through the fourth interspaces. 

In contrast to the first case, an accurate anatomic 
diagnosis at the operating table proved to be difficult, 
but it was finally made before doing the open 
cardiotomy. The right heart and pulmonary artery 
were abnormally large but no thrills could be palpated. 
Following an external examination, the interior of the 
right heart was explored by inserting a finger into the 
right atrium through the atrial appendage. We were 
perplexed to find no atrial septal defect, but a tense 
chamber could be palpated posterior to and slightly 
hicher than the right atrium. Assuming that this was 
the left atrium, we concluded that the patient had 
mitral stenosis so a finger was inserted into the left 
at‘iam but the mitral valve was normal. 

| urther exploration followed and finally led to the 
di nosis. One bare index finger was inserted in the 
Ic{: atrium and another simultaneously probed in the 
richit. The presence of an intact atrial septum was 
a quately confirmed with this examination, but more 
iiinortant, we found during this examination that 


there were no pulmonary veins entering the left 
atrium though there appeared to be a single narrow 
opening entering that atrium high and to the right. 
With the bidigital examination neither finger en- 
tered the tense posterior chamber, which had a pres- 
sure on needle exploration of 35 centimeters of water. 

After all this exploration a diagnosis of triatrial 
heart was tentatively made and further confirmed by 
noting that the finger in the left atrium could push one 
wall of the left atrium (actually the septum between 
the two chambers of the left atrium) back into the 
tense posterior chamber (Fig. 3). 

We decided to make an opening in this septum 
under direct vision and began by elevating and sepa- 
rating the right atrium from the third chamber to 
expose it (Fig. 3d). With one finger still in the left 
atrium the cardiac inflow and outflow were occluded 
and an opening was made into the third chamber 
from the right. By pushing the finger in the left atrium 
back and to the right the abnormal septum was 
demonstrated clearly (Fig. 3e) and an opening 2.5 
centimeters in diameter was cut in it. The wound in 
the third chamber was then closed and circulation 
was resumed after an occlusion period of 3% minutes. 

The patient was rewarmed and his subsequent con- 
valescence was uneventful. Seven months following 
surgery his general health was excellent though he had 
suffered 3 short bouts of what was apparently par- 
oxysmal ventricular tachycardia, the last 3%4 months 
after his operation. On examination no abnormalities 


>. 3 d 
i 
4 
| 
e 
n 
st 
l, 
rt 
h 
Cc 
e 
‘ 
e 
€ 


could be found and the pulmonary vascular marking 
and heart shadow were smaller than they had been 
preoperatively. 

DISCUSSION 

Both of the defects described are rare but 
with an increasing general interest in the 
surgical treatment of congenital cardiac 
anomalies they are certain to be detected 
more frequently than they have been in the 
past. Once they are recognized many of 
them can be repaired. 

It is quite likely that all cases of triatrial 
heart could be repaired by the technique we 
described but at least one modification of 
this operation should be worth while. The 
incision made in the abnormal septum 
dividing the two chambers of the left 
atrium could doubtless have been safely ex- 
tended up to the small opening that already 
existed between these chambers, thus mak- 
ing a larger opening than the one we creat- 
ed. We reached this conclusion after re- 
viewing published reports on the anatomy 
of the defect. Without this knowledge of the 
detailed pathologic anatomy at the time of 
the operation we feared that an incision 
larger than the one we made might have 
carried us outside of the heart. 

Another addition to the technique might 
have helped us to learn more about the 
precise configuration of the septum, prior 
to the open cardiotomy. The abnormal sep- 
tum could have been examined with one 
finger in the third chamber while a finger of 
the other hand was still in the left atrium. 
Because the third chamber had a high pres- 
sure and little available surface for entry we 
did not try this. Had we made this ex- 
ploration, however, another possibility 
might have arisen—that of cutting the sep- 
tum blindly with a knife on the end of one 
finger, rather than the method described of 
dividing it under direct view through an 
open cardiotomy. Putting aside these retro- 
spective considerations, at the operating 
table the open method appeared to be a 
logical one; it was simple and direct, and 
we shall use it again when the opportunity 
arises. 
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The need for an open operation is even 
more convincing in the patient with total 
anomalous pulmonary venous drainage. 
Here it was necessary not only to divide a 
septum, but, in addition, we had to recon- 
struct the right atrium accurately. 

This particular type of anomalous pul- 
monary venous drainage, in which all the 
pulmonary veins enter the right atrium, 
proved in agreement with our preoperative 
concept to be suitable for an open repair. 
It is quite likely that cases in which all the 
pulmonary veins drain into the coronary 
sinus could be similarily repaired. The 
venous blood from the coronary system 
would then drain into the left atrium, but 
this defect is doubtless a minor one. The 
technique described offers nothing for the 
cases in which all the pulmonary veins enter 
the superior vena cava or other systemic 
veins. Superficially, these cases would seem 
to be easier to correct than the defect de- 
scribed in this article, but because of the 
difficulties of achieving a satisfactory ve- 
nous anastomosis they may, in fact, be more 
difficult. 

Since both of these unusual and complex 
repairs were done with the aid of hypother- 
mia we would like, once more, to recom- 
mend hypothermia for open intracardiac 
surgery. Mechanically, hypothermia _pro- 
vides what is clearly the least encumbered 
method of operating within the heart. The 
hazards of pumping blood outside of the 
body are avoided. The operating field is 
truly bloodless during the repair and the 
heart action is slow. The instrumental re- 
quirements are relatively simple and, there- 
fore, a mechanical breakdown is not apt ‘o 
cause a disaster. Finally, only a small oper- 
ating team is required, and thus, only a few 
individuals face the responsibility of being 
able to cause a tragic human error. 

One weakness of the technique has becn 
the limited time permissible for the op: a 
cardiotomy. It may be possible to use dee») 
er levels of hypothermia or supplementa: y 
perfusion techniques (9, 10) which will pe’- 
mit more time within the heart, but even 


4 
t 
{ 


Lewis ef al.: DIRECT VISION REPAIR OF TRIATRIAL HEART 719 


Pulmonary 
Artery 


Common Wall of 
Third Chamber 
and Left Atrium 


Common Septumg 
to be Opened 


—Third Chamber 


Right 
Atrium 


Posterior View 


Third Chamber 


Right Atrium 
Pulled Forward 


Index Finger in 
Left Atrium, Incision 
Made Through Third 
Chamber into Common 
Septum 


Incision into 
Third Chamber 


Fic. 3. Triatrial heart in a 23 year old man (Case 2). As in Figure 1, these illustrations are es- 
sentially diagrammatic for no sketches or photographs were made at the operating table. a, View 
of the heart from behind showing the position of the third chamber and its relationship to the small 
left atrium, or anterior chamber. All pulmonary veins enter the third chamber. b, Coronal section 
illustrating the posterior position of the third chamber. c, Another posterior view illustrating the 
approximate position of the abnormal septum. d, In order to open the third chamber anteriorly the 
right atrium was elevated and reflected to the left. e, A finger is in the left atrium and the third 
chamber has been opened widely under inflow occlusion. With this exposure a large opening was 
made in the abnormal septum. 


without these refinements the handicap of 
time limitation can be largely overcome. 
The operation carried out on the patient 
with anomalous pulmonary veins demon- 
strated that it is quite possible to finish 
complex repairs well within a safe occlusion 
period. However, detailed plans for the 
repair must be made before the circulation 
's occluded and these plans cannot be made 
‘less the pathologic condition is examined 
(st with an exploring finger, or in special 


cases like the 2 described in this paper, with 
two fingers, one in either side of the heart. 
If instruments and sutures are inspected 
and each person at the operating table un- 
derstands his duties, confusion, haste, and 
useless motion can be reduced and time 
saved. With the advantage of a completely 
dry field that total circulatory occlusion 
provides, and with the studied employment 
of reasonable time-saving techniques, it may 
be that all or nearly all repairable intra- 
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cardiac defects can be repaired within 8 or 
10 minutes. When it becomes possible to 
transplant cardiac homografts successfully, 
of course, more time will be needed. 

A more serious weakness than the time 
limitation has been the tendency to ven- 
tricular fibrillation associated with hypo- 
thermia. It may be impossible to eliminate 
this hazard especially in patients with enor- 
mous hearts and arrhythmias, but there 
has been some improvement. Both in ani- 
mals (9) and man this complication has ap- 
parently been less frequent since an auto- 
matic respirator employing 5 per cent 
carbon dioxide in oxygen with an open 
system has been employed. A gentle oper- 
ating technique also protects the cold heart 
against fibrillation. 


SUMMARY 


venous drainage in a 5 year old boy was 
repaired in one stage through an open 
cardiotomy. With the right atrium open, 
the atrial septal defect was enlarged and 
then the right atrium was reconstructed. 
Prior to the reconstruction all four pul- 
monary veins entered the posterior part of 
the right atrium but afterward they were 
directed through the atrial septal defect 
into the left atrium. 

2. A triatrial heart in a 29 year old man 
was also corrected by means of hypother- 
mia, inflow occlusion, and an open cardi- 
otomy. The third atrial chamber was 
opened while a finger in the left atrium 
invaginated the abnormal septum into the 


1. A case of total anomalous pulmonary 
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third chamber. This septum was then 
divided under direct vision. 
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SURGICAL MANAGEMENT OF DIVERTICULITIS 


BENTLEY P. COLCOCK, M.D., F.A.C.S., Boston, Massachusetts 


For MANY YEARS, surgical intervention in the 
treatment of diverticulitis of the colon has 
been limited to the treatment of its complica- 
tions—obstruction, perforation, and fistula 
formation. Many surgeons still believe that 
these complications represent the only indi- 
cation for operation in the treatment of this 
condition. Most of our textbooks of surgery 
advise surgery only for the complications of 
diverticulitis. A recently published work on 
the surgery of the alimentary tract contains 
an excellent summary of current surgical 
opinion on the treatment of diverticulitis, 
but Shackelford introduces the subject with 
the words ‘‘. . . surgery being reserved for 
those subjects who have complications.” 

The surgical management of these com- 
plications of diverticulitis is associated with 
a high morbidity rate, a significant mortality 
rate, and a long period of disability for the 
patient. It requires prolonged and expert 
surgical care to bring an elderly, obese pa- 
tient through an acute abdominal emer- 
gency caused by perforation or complete ob- 
struction of the large intestine. If he survives 
this illness he still faces a period of months 
with a colostomy, a major operative proce- 
dure for resection of the diseased bowel, and 
a third operative procedure for closure of the 
colostomy. The same is true for the patient 
who walks into his physician’s office with the 
complaint that he has been passing gas 
through his urethra. Although he may not 
be acutely ill, his colovesical fistula is asso- 
ciated with an extensive inflammatory re- 
action involving his bladder and colon; it 
will probably require the same multiple op- 
erative procedures, repeated hospitalization, 
and long period of disability before it is 
corrected. 

One of the achievements of modern sur- 
cery has been the virtual elimination of 

:om the Department of Surgery, The Lahey Clinic, Boston. 
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staged operations for the resection of car- 
cinoma of the colon. Surgeons have begun 
to question the need for staged operative 
procedures in the treatment of any surgical 
lesion involving the large bowel. Have mod- 
ern surgical techniques, multiple blood 
transfusions, and particularly the availa- 
bility of many different types of antibiotics 
changed the picture so far as these compli- 
cations of diverticulitis are concerned? 

Much credit has been given to the anti- 
biotics for the low morbidity and low mor- 
tality rate in resection of the colon for car- 
cinoma. Yet McKittrick and others have 
shown that resection of the colon can be car- 
ried out with comparable mortality and mor- 
bidity rates, without using antibiotics at all. 
Moreover, anyone dealing with surgical in- 
fections in recent years must have been im- 
pressed with the increasing prevalence of 
bacteria which are partially or completely 
resistant to antibiotic therapy. Surgeons have 
realized that only by adherence to funda- 
mental surgical principles can we maintain 
the present low morbidity and mortality 
rates associated with modern surgical prac- 
tice. This fact is especially true for an in- 
flammatory lesion of the colon associated 
with perforation or obstruction. 

Two important surgical principles are in- 
volved in the surgical treatment of these pa- 
tients: (1) the acute inflammatory reaction 
surrounding a perforation of the colon will 
tend to subside if that segment of the bowel 
is defunctionalized by a proximal colostomy, 
and (2) resection and primary anastomosis 
of a distended, obstructed colon is dangerous. 
Boyden has urged the more frequent use of 
a one stage operative procedure for diver- 
ticulitis but would limit it to those cases in 
which the inflammation has subsided or is 
limited to the bowel, not associated with ab- 
scess or obstruction. Welch, Allen, and Don- 
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TABLE I.—PATIENTS OPERATED UPON FOR DI- 
VERTICULITIS 


1948-1953 1953-1956 
Sex—males, per cent........... 62 60 
Change of bowel habit, per cent. 35 35 
Constipation, per cent........ V2 90 
Gross bleeding, percent... . .. 22 5 
Average duration, yrs.......... 3% 1-12 in 72.5 
per cent 


aldson have advised a one stage procedure 
for diverticulitis, but only if the patient is in 
good condition, has normal chemical find- 
ings, and does not have obstruction, perfo- 
ration, or a fistula. 

An acute inflammatory lesion of the colon, 
associated with complete obstruction, per- 
foration, or a fistula is a serious surgical prob- 
lem. Resection of the colon under these con- 
ditions is a hazardous procedure. There is 
little doubt that a proximal colostomy, fol- 
lowed by resection of the diseased bowel after 
sufficient time has elapsed to allow the acute 
inflammatory process to subside, will give 
these patients a better chance to survive. 

Patients with diverticulitis of the sigmoid 
can be operated upon safely, if the operation 
is performed before complications develop. 
Many surgeons have demonstrated that seg- 
ments of the colon, with chronic, subacute, 
or even acute diverticulitis, can be resected 
safely in a one stage operative procedure. 
Some of these patients will have small ab- 
scesses within or adjacent to the bowel or its 
mesentery. The success of this procedure nec- 
essarily involves good judgment in the selec- 
tion of cases, careful but adequate dissection 
at the time of operation, and close observa- 
tion during the postoperative period. 

Is it possible to select those patients with 
diverticulitis who are most likely to develop 
obstruction or perforation? Many serious ab- 
dominal emergencies could be prevented if 
resection was advised in such cases. The dis- 
eased bowel could be removed in one opera- 
tion with a hospitalization period of less than 
2 weeks. The patient would also be perma- 
nently relieved of his recurrent abdominal 
symptoms. It is possible—to a limited extent. 


Age may prove to be a significant factor, 
Welch, Allen, and Donaldson believe that 
uncomplicated diverticulitis should be con- 
sidered an important indication for opera- 
tion in patients under 50 years of age. They 
pointed out that 18 per cent of all their pa- 
tients who were operated on for diverticulitis 
were under 50 years of age, while only 6 per 
cent of all patients with diverticulitis were 
in this age group. Our own experience is 
similar. The average age of a group of 50 
patients operated upon who were previously 
reported from this clinic was 53.5 years. Of 
the present group, 10, or 25 per cent, were 
under 50 years of age. 

Resection should also be seriously consid- 
ered in any patient whose attacks of diver- 
ticulitis are increasing in frequency or sever- 
ity. Resection should be advised for any 
patient in whom barium enema examina- 
tion reveals an increasing degree of obstruc- 
tion. The onset of suprapubic pain and dys- 
uria in a patient with diverticulitis usually 
indicates bladder involvement, and opera- 
tive intervention at this time may prevent 
a colovesical fistula. 

In many instances, however, it is not pos- 
sible to recognize those cases in which com- 
plications of diverticulitis will develop. These 
complications may occur before the diag- 
nosis has been made. Perforation may be 
preceded by acute abdominal symptoms of 
only a few days’ duration. Complete obstruc- 
tion of the large intestine due to diverticulitis 
may occur following 2 to 3 weeks of vague 
abdominal pain and increasing constipation. 
Only careful questioning may disclose the 
repeated bouts of mild indigestion which 
preceded the onset of dysuria and pyuria due 
to a colovesical fistula. 

Adequate examination, including a bar- 
ium enema study, will reveal the diagnosis 
in many patients with mild digestive coim- 
plaints. Having made the diagnosis, we must 
appreciate the fact that diverticulitis is a 
potentially lethal disease. It may develup 
insidiously and it may progress rapidly. If 
we are going to reduce the mortality aid 
the morbidity associated with treatment of 
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diverticulitis, surgeons and gastroenterolo- 
gists must consider surgical intervention in 
any patient with persistent or recurrent 
symptoms. 

The treatment of diverticulitis is also com- 
plicated by the necessity of excluding malig- 
nant disease. Carcinoma of the sigmoid may 
be present along with diverticulitis, or it may 
present the clinical picture of diverticulitis. 
Carcinoma involves the sigmoid colon more 
frequently than any other part of the intes- 
tinal tract except the rectum. Practically all 
diverticulitis occurs in the sigmoid colon. 
Both diseases tend to occur in patients over 
50 years of age and both may be associated 
with left lower quadrant pain, rectal bleed- 
ing, and a change in bowel habit. Both le- 
sions frequently produce obstruction of the 
colon, and both may lead to a colovesical 
fistula. At operation, carcinoma, like diver- 
ticulitis, may appear as an adherent fixed 
mass involving the sigmoid colon. 

We tend to rely upon the barium enema 
examination to distinguish one lesion from 
the other; yet the barium enema film is often 
equivocal and may actually be misleading. 
In deciding whether the condition is likely 
to be malignant or inflammatory in nature 
(3), a careful review of the history may be 
helpful. A presumptive diagnosis of either 
carcinoma or diverticulitis is important. It 
will have considerable influence upon the 
operative procedure if a primary resection 
is to be employed; it is of vital importance 
ifa multiple stage procedure is decided upon. 

The clinical records of 40 patients with 
diverticulitis who came to surgery during 
the last 3 years have been reviewed. Data 
which have a bearing on the surgical treat- 
ment of these patients will be presented. 


CLINICAL DATA 


‘he clinical picture (Table I) in this group 
of patients is very similar to that presented 
by a group of 50 patients with diverticulitis 
\\ ho were operated upon during the previous 
> year period and reported by Colcock and 
Sass. Sixty per cent of this present group and 
6” per cent of the previous group were 
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TABLE If.—BARIUM ENEMA EXAMINATION 


1948-1953 1953-1956* 
Per cent Per cent 
Definitely or ‘‘probably” 
(1 carcinoma) 
? Diverticulitis ? Carcinoma..... 16.0 2a.5 
Complete obstruction............ 10.0 9.8 


*Examination was carried out in 31 of 40 patients. 


males. The ages of the present group ranged 
from 30 to 77 years, with an average age of 
58.8 years; the average age in the previous 
group was 53.5 years. Thirteen, or 32.5 per 
cent, of the present group were markedly 
overweight, and 4, or 10 per cent, were 
physicians. 

Pain is a common symptom in diverticu- 
litis. It was present in 74 per cent of the 
group previously reported and in all of the 
present group of patients. Pain was usually 
most marked in the left lower abdominal 
quadrant; occasionally it was present in both 
lower quadrants or in the suprapubic region. 
Recurrent attacks of pain, usually increasing 
in frequency and severity, are characteristic. 
A change in bowel habit was a common 
symptom but less frequent than pain; it was 
present in approximately 35 per cent of both 
groups. Diarrhea was present in 10 per cent 
of this group and in 28 per cent of the pre- 
vious group. 

Hoar and Bernhard have emphasized the 
frequency of bleeding in patients with 
diverticulitis. They found it to be present in 
42 of 111 cases. It should be noted, how- 
ever, that the bleeding was occult in 31 of 
these patients. In our experience, gross 
bleeding sufficient to come to the attention 
of the patient is not common in diverticuli- 
tis. In the previous study of 50 patients with 
diverticulitis coming to surgery, gross bleed- 
ing was present in 22 per cent. Many of 
these patients had other possible causes for 
their bleeding, such as hemorrhoids or 
polyps. In contrast, 64 per cent of the 50 
patients with carcinoma of the sigmoid gave 
a history of rectal bleeding. Only 2 patients 
in this present group had noticed rectal 
bleeding. One of these patients had large 
hemorrhoids which were obviously causing 
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Fic. 1. Preservation of mucosal outline along with 
history of operative findings led to diagnosis of diverticu- 
litis. Adequate follow-up study was not obtained and 
carcinoma was found at operation a year and a half later. 


part if not all of his bleeding; the other pa- 
tient had a benign mucosal polyp associated 
with his diverticulitis. As Patterson, Ran- 
som, and others have pointed out, the 
presence of rectal bleeding in a patient 
with diverticulitis is an indication to look 
for some other associated lesion. 

One of the most significant differences 
between the clinical picture of diverticulitis 
and that of carcinoma of the sigmoid is the 
duration of symptoms. While patients with 
diverticulitis may have an acute onset of 
severe symptoms leading to perforation or 
complete obstruction within a few days, the 
average duration of symptoms is appreci- 
ably longer than it is in patients with carci- 
noma of the colon. In the previous study, 
the average length of time that symptoms 
were present was 40.2 months for patients 
with diverticulitis and 8.5 months for those 


TABLE III.—OPERATIVE FINDINGS IN 40 PATIENTS 


No. of cases 

Perforation—38 operations 

Fistulas (7), peritonitis, or abscess.......:.. 16 

4 


with carcinoma. In the present group of 40 
patients, 29, or 72.5 per cent, had had 
symptoms referable to their diverticulitis 
from 1 to 12 years. Symptoms had been 
present for less than a month in 4 patients 
and from 1 to 10 months in 7 patients. Pa- 
tients with colovesical fistula usually have 
bouts of chills, fever, dysuria, and pyuria. 
Occasionally dysuria will develop when the 
inflammatory mass is adherent to the blad- 
der, although an actual fistula is not pres- 
ent. Nausea and vomiting, with periumbili- 
cal cramplike pain, may be present if the 
inflammatory mass becomes adherent to the 
small bowel. Obstruction of the small in- 
testine was present in 3 patients in this 
group. On physical examination most of 
these patients had tenderness in the left 
lower abdominal quadrant. This tender- 


_ness was less marked, of course, in those 


patients who had previously had a colos- 
tomy. Distention was present in patients 
with acute obstruction and a mass was pal- 
pable in the left lower quadrant in 4 
patients. 


ROENTGEN EXAMINATION 


A barium enema examination was Car- 
ried out in 31 of these 40 patients (Table II). 
It was omitted in a few patients who had an 
acute onset of their illness and in some of 
the patients who already had a colostomy. 
In 21 of the 31 patients who had barium 
enema examination, a definite diagnosis of 
diverticulitis was made. It is significant, 
however, that 1 of these 21 patients proved 
subsequently to have carcinoma, and the 
erroneous interpretation of the barium 
enema film was responsible for a long deliy 
in the recognition and treatment of the 
cancer (Fig. 1). This patient was finally 
operated upon because of an increasing 
degree of obstruction, and even at ope! .- 
tion the mass in the sigmoid was thought ‘0 
be diverticulitis. In 7 of the 21 patien's, 
perforation of the bowel was noted on tiie 
x-ray film (Fig. 2). Although perforation 
may occur as a result of carcinoma of t!:¢ 
sigmoid, perforation and fistula formaticn 
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are much less common than in patients with 
diverticulitis. In the previous study, 6 per 
cent of the patients with carcinoma had a 


perforation and 1 patient had a fistula into 


the bladder. Of the 50 patients with di- 
verticulitis in that report, 40 per cent had 
had a perforation and 34 per cent had 
formed an internal or external fistula. In 7 
patients, or 17.5 per cent, of the present 
group, the roentgenologist was unable to 
exclude carcinoma on the barium enema 
examination, and in 2 patients a diagnosis 
of ‘probably carcinoma’? was made. In 3 
additional patients, the sigmoid colon was 
found to be completely obstructed, but the 
cause of the obstruction could not be out- 
lined by the barium enema. 


OPERATIVE FINDINGS (TABLE II!) 


Four patients had polyps associated with 
diverticulitis. In 1 case the polyp was al- 
ready malignant. There was no invasion of 
the base of the polyp, and examination of 
the resected specimen showed no metastasis 
in the mesenteric lymph nodes (Fig. 3). 

There were 16 patients with perforation. 
One patient with a 3 day history of severe 
abdominal pain associated with marked 
abdominal distention was found to have a 
spreading peritonitis at the time a colostomy 
was established. Fifteen patients had an 
abscess or a fistula secondary to a perfora- 
tion of their diverticulitis. One of these 15 
patients had a history of abdominal symp- 
toms for 2 weeks; the other 14 had had at- 
tacks of left lower quadrant pain for at least 
1 year. Before they were discharged from 
the hospital for the last time the 16 pa- 
tients with perforation had had a total of 38 
separate operative procedures for the relief 
of their diverticulitis. (Ten patients had had 
1 or more operative procedures for their 
diverticulitis before coming to the clinic.) 

There were 3 instances of a colovesical 
fistula. One patient gave a history of 6 
months’ duration; the other 2 had had 
s\!inptoms of diverticulitis and cystitis for 
tiny years. One of these 2 patients had 
coutinued to have attacks of dysuria and 


Fic. 2. The numerous diverticula, the length of the 
defect, and the extravasation of barium indicating per- 
foration all suggested diverticulitis. The sharp demarca- 
tion plus some suggestion of “‘lipping”’ makes it impossible 
to exclude carcinoma definitely. At operation the patient 
had diverticulitis which had perforated, forming an ab- 
scess between the bowel and the bladder. 


pyuria even though a proximal colostomy 
had been present for 4 years. There were 2 
instances of a colovaginal fistula. One had 
followed the local excision of a diverticulum 
of the sigmoid at the time of hysterectomy; 
the other had occurred spontaneously after 
several months of conservative treatment of 
her diverticulitis (Fig. 4). There were 2 
instances of fistula between the colon and 
the ileum. One patient had an acute onset 
of symptoms; the other patient had had 
attacks of cramplike pain for 4 years. An 
ileocolocutaneous fistula followed the re- 
lease of adhesions between the ileum and 
colon 3 months before admission to the 
clinic. 

There were 3 patients with small intesti- 
nal obstruction. One had been ill for 8 days 
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Fic. 3. Barium enema film showing evidence of partial 
obstruction in addition to a well outlined polyp in the 
same area. At operation the sigmoid was found to be 
thickened and contracted because of diverticulitis. It also 
contained a malignant polyp. 


and the other 2 had had symptoms for 
years. Three patients had had complete 
obstruction of the sigmoid colon. ‘Two gave 
a short history of 1 month. The third pa- 
tient had had 3 operative procedures for 
relief of his diverticulitis. Because of ex- 
tensive scarring in his pelvis, the diseased 
bowel could not be resected and he was left 
with a permanent colostomy. 

Other complications included the fol- 
lowing: 

1. One patient who had had attacks of 
indigestion for many years had swallowed a 


TABLE IV.—OPERATIVE PROCEDURE IN 40 PATIENTS 
No. of 
No.of compli- 
patients cations Mortality 
One stage resection............ 23 5 0 
Colostomy (? incision and drain- 


age), resection. . 13 0 0 
Colostomy..... 2 0 0 
Laparotomy... . 1 0 0 


dental bridge which remained lodged in the 
diverticulum until it was removed 5 weeks 
later. 

2. One patient developed what was 
thought to be a strangulated left scrotal 
hernia. ‘The hernia which had been present 
for many years had been irreducible for 5 
days, and his scrotum had become distend- 
ed and painful. At operation, a scrotal 
abscess was found secondary to diverticulitis 
of the sigmoid in a sliding hernia (2). 

3. Carcinoma and diverticulitis were 
found in 1 patient who gave a history of 
having had pain in the left lower abdomi- 
nal quadrant for 2% years. He had been 
hospitalized twice. On the second hospi- 
talization a laparotomy was performed, at 
which time a diagnosis of acute diverticulitis 
was made. A barium enema examination 
was interpreted as showing diverticulitis 
(Fig. 1). He had no rectal bleeding at any 
time but continued to have recurrent pain 
in the left lower quadrant and constipation. 
Eighteen months later at operation an ad- 
herent inflammatory mass was found in the 
sigmoid colon and was resected. It proved 
to be a large adenocarcinoma with metas- 
tases to the regional lymph nodes. 

4. Another patient had an _ ulcerating 
lesion of his rectum. The lesion measured 
3 to 4 centimeters in diameter and was 
fixed and hard. The surrounding tissues 
were indurated and the ulcer had a raised, 
firm, irregular border. A diagnosis of carci- 
noma of the rectum was made, but a biopsy 
was negative for malignancy. At operation 
the ulcer was found to be secondary to an 
inflammatory mass in the sigmoid which 
had prolapsed into the pelvis and had be- 

come adherent to the ampulla of the rec- 
tum. The sigmoid mass was resected and 
proved to be diverticulitis. The inflamma- 
tory process in the rectal wall subsided and 
the ulcerated area healed. 


OPERATIVE PROCEDURE (TABLE IV) 


Twenty-three patients had an acutely 'n- 
flamed sigmoid colon not associated with 
complete obstruction, a fistula, or a large 
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abscess due to perforation. All were operat- 
ed upon by a one stage resection, with pri- 
mary anastomosis. Thirteen patients had 
another operative procedure in addition to 
resection, usually incision and drainage of 
an abscess, or a colostomy, or both. One 
patient had a colotomy for a foreign body; 
another had a laparotomy with the release 
of small bowel adhesions. An elderly patient 
who had had a colostomy because of an 
acute perforation of a diverticulum had a 
simple closure of the colostomy without 
resection. She has remained well 1 year 
after operation. One patient was left with a 
permanent colostomy. 


MORBIDITY AND MORTALITY 


One patient had a cerebrovascular acci- 
dent during the postoperative period but 
survived; in another a postoperative cutane- 
ous fistula developed which closed spon- 
taneously. One patient required incision 
and drainage of a pelvic abscess; 2 patients 
had wound separation. It should be noted 
that all 5 patients with complications had 
had a primary one stage resection of their 
diseased colon; all had had symptoms of 
diverticulitis for years. There were no hospi- 
tal deaths, although the patient with the 
permanent colostomy died of a cerebro- 
vascular accident 1 month after discharge. 


OPERATIVE TECHNIQUE 


A proximal colostomy is established in all 
patients with complete obstruction, perfora- 
tion, or a fistula. This colostomy is placed 
in the proximal portion of the transverse 
colon so as not to interfere with mobiliza- 
tion of the splenic flexure at the time of re- 
seclion. The bowel is completely divided 
whether it is exteriorized simply as a loop 
colostomy or as a double barrel Mikulicz 
spur. If an abscess is present in the left lower 
quadrant, it is incised and drained at the 
sae time. Unless the patient is a poor 
operative risk, the colostomy is always fol- 
lawed by resection of the sigmoid colon. 
K« currence of symptoms is likely to follow 
Ciosure of the colostomy without resection. 


Fic. 4. Barium enema film showing a long narrowed 
area in the sigmoid with extravasation of barium into 
the fistulous tract leading to the vagina. She had been 
treated for diverticulitis for several months before the 
fistula developed. 


If carcinoma can be excluded, resection 
of the involved sigmoid is carried out 3 to 6 
months after the colostomy. At this time all 
of the acute inflammatory reaction will 
have subsided and the resection can be car- 
ried out with minimal morbidity and mor- 
tality. If malignancy cannot be excluded, 
the involved colon must be resected within 
2 to 3 weeks. At this time, most of the in- 
flammatory reaction will still be present and 
the left ureter and bladder may be firmly 
adherent to the inflammatory mass. 

Patients who have not yet developed 
complete obstruction, perforation, or a 
fistula are operated upon by a one stage 
resection with primary anastomosis. The 
type of resection depends upon whether the 
surgeon believes the lesion to be benign or 
malignant. If the diagnosis is diverticulitis, 
the bowel and its mesentery are resected so 
as to preserve the superior hemorrhoidal 
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artery. If, on the other hand, it is thought 
that the lesion is malignant, resection of the 
mesentery should include the inferior mes- 
enteric and superior hemorrhoidal arteries 
in spite of the associated inflammatory 
reaction. Malignancy should be excluded 
before the mesentery of the bowel is divided. 

When the diagnosis of diverticulitis is still 
not certain, it may be possible to exclude 
carcinoma by a simple technical maneuver. 
With the mobilized colon depressed into the 
pelvis, one can often reach the involved seg- 
ment with the index finger of the left hand 
inserted into the rectum. Careful palpation 
of the mucosal surface will usually deter- 
mine the presence or absence of carcinoma. 
If no ulceration is felt, the adjacent mesen- 
tery can be clamped and divided, with rea- 
sonable assurance that malignant cells will 
not be spread through the operative field. 

In diverticulitis it is safe to be conserva- 
tive as far as the resection of the mesentery 
is concerned but not with respect to the dis- 
eased bowel. Resection through a segment 
of colon containing diverticula not only in- 
vites recurrence of the diverticulitis but 
sutures placed through diverticula are 
likely to result in postoperative leakage at 
the line of anastomosis. The resection should 
include most, if not all, of the colon contain- 
ing diverticula. In most patients this will 
mean mobilization of the splenic flexure and 
anastomosis of the descending colon to the 
rectosigmoid. In patients with a colovesical 
fistula, placing the omentum between the 
anastomosis and the bladder may help to 
prevent recurrence of the fistula, should 
further diverticulitis develop. 

A complementary cecostomy or colos- 
tomy is carried out only when there is a 
question regarding the integrity of the 
anastomosis. A drain is inserted into the 
operative field in most patients. If a colos- 
tomy is established or is already estab- 
lished, it is closed in 1 to 2 weeks. 


SUMMARY AND CONCLUSIONS 


The cases of 40 patients operated on for 
diverticulitis during the last 3 years have 
been reviewed. 

Perforation, fistula formation, and ob- 
struction make diverticulitis a serious and 
possibly a fatal disease. The treatment of 
these complications involves repeated hos- 
pitalization, multiple operative procedures, 
and prolonged medical and nursing care. 
This morbidity and mortality can be re- 
duced if these patients are operated upon 
before these complications develop. Surgi- 
cal intervention should be considered in any 
patient with diverticulitis who has recur- 
rent or persistent symptoms. 

The presence of carcinoma of the sigmoid 
must be eliminated in every patient with 
diverticulitis. Carcinoma is ruled out by the 
type and duration of symptoms, the barium 
enema examination, and the findings at 
laparotomy. The need for excluding carci- 
noma has a direct bearing on the surgical 
management of these patients. Diverticulitis 
of the sigmoid colon may also closely simu- 
late carcinoma of the rectum. 
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RECURRENT VARICOSE VEINS 


KARL A. LOFGREN, M.D., F.A.C.S., THOMAS T. MYERS, M.D., and 
WILSON D. WEBB, JR., M.D., Rochester, Minnesota 


THE OBJECT OF THIS ARTICLE is to present 
our observations on the important factors 
involved in the recurrence or persistence of 
varicosities in the lower extremity following 
ligation (usually including resection) and 
injection treatment for varicose veins. 


MATERIAL 


Our observations are based on a study of 
341 patients who underwent 510 surgical 
procedures (510 lower extremities) for so- 
called recurrent varicosity. All patients were 
reoperated on at the Mayo Clinic in the 
period from January 1, 1950, through De- 
cember 31, 1954, by two of us (Lofgren and 
Myers). All previous operations had con- 
sisted of ligation followed by sclerosing ther- 
apy except that 2 patients had undergone 
incomplete stripping procedures. One hun- 
dred and twenty-nine of the extremities had 
been treated at this clinic before we began 
stripping procedures in 1947, and 2 had un- 
dergone incomplete stripping procedures 
here shortly after 1947. The remaining 379 
extremities (74 per cent) were operated on 
elsewhere. In the last-mentioned group, an 
operation had been performed only in the 
region of the groin or behind the knee; this 
had been followed by sclerosing therapy, 
but we were unable to determine exactly 
how extensively such therapy had been used. 
In the patients treated at this clinic, 3 cubic 
centimeters of sclerosing solution had been 
injected retrogradely at the time of opera- 
tion. This had been followed by multiple in- 
je ions until the varicosities throughout the 
exiremity were closed. 

| he 510 extremities included in the study 
re among a total of 3,319 extremities sub- 


1m the Section of Peripheral Vein Surgery, Mayo Clinic 
ane Mayo Foundation, Rochester, Minnesota. 


jected to stripping of the veins by two of us 
(Lofgren and Myers) during the 5 years rep- 
resented by the study; hence the extremities 
on which our observations are based con- 
stitute 15.3 per cent of those treated during 
the indicated period. The greater saphenous 
system was affected in 96 per cent of the 510 
extremities and the lesser saphenous system 
in 4 per cent (Table I). 


SURGICAL FINDINGS 


Of the 341 patients who underwent a fur- 
ther operation on the veins at this clinic, ap- 
proximately four-fifths did so within 10 years 
after the original ligation. The detailed dis- 
tribution of the patients according to inter- 
vals elapsing between the original operation 
and the stripping procedure was as follows: 
0 to 5 years, 36 per cent; 6 to 10 years, 47 
per cent; 11 to 15 years, 13 per cent; and 16 
years or more, 4 per cent. 

Three outstanding characteristics of the 
so-called recurrent varicose veins were: 
(1) incompetency of superficial veins below 
in the thigh, leg, and foot, found in all the 
extremities, (2) incompetency of perforators, 
found in a smaller but yet very important 
number of extremities, and (3) inadequacy 
of ligation above at the saphenofemoral or 
saphenopopliteal juncture, found in 61 per 
cent of all extremities. 

Incompetence of superficial veins below. Incom- 
petent superficial veins were present in all 
extremities operated on, regardless of wheth- 
er the ligation above had been adequate or 
not (Table II). Thirty-two patients had un- 
dergone 2 previous ligations and 5 patients 
had undergone 3 operations prior to coming 
to the clinic. Most of these recurrent vari- 
cosities had been treated by repeated, mas- 
sive courses of sclerosing agents following 
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TABLE I.—DISTRIBUTION OF EXTREMITIES 


Saphenous system involved 
Year Grealer Lesser 
97 4 
1953... 142 5 
Total ..... 488 (96 per cent) 22 (4 per cent) 


the original ligation, but the effect of such 
treatment had been of relatively short dura- 
tion. Of the 488 recurrences in the greater 
saphenous veins, 197 had been adequately 
ligated at the saphenofemoral juncture at 
the time of the original operation, and yet 
the superficial veins in the thigh and leg now 
demonstrated such marked incompetency 
that further sclerosing therapy was not ad- 
visable. Instead, the recurrent varicose veins 
were completely eradicated surgically. 

It was observed that even after very ex- 
tensive and repeated courses of sclerosing 
therapy had been given, it had been just a 
matter of a relatively short time, varying 
from a few months to a few years, before the 
superficial veins had recanalized and had 
become wide open again. The main saphen- 
ous channel was found to be recanalized up 
to the upper third of the thigh or even 
higher in all cases. Our clinical observations 
indicated that recanalization began distally 
and moved progressively in an upward direc- 
tion when the ligation at the saphenofemoral 
juncture had been satisfactorily done. How- 
ever, when ligation above had been done in- 
adequately, recanalization also occurred 
from the groin downward as well as from the 
foot upward. Collateral veins and parallel 
tributaries were present in the thigh and 
leg in all instances. 

Several patients had undergone high-low 
ligations or multiple ligations in the groin 
and leg, but invariably the ligated vessel 
either had recanalized to create a new chan- 
nel through the operative scar or had formed 
a by-pass of the site of ligation by means of 
dilated collateral veins. 


In this group of 197 extremities in which 


varicose veins had recurred after adequate 
ligation above, the medial femoral cutaneous 


tributary very frequently had not been li- 
gated and now served as a most useful col- 
lateral channel, keeping the saphenous vein 
open up to the point of their union in the 
upper one-third of the thigh. 

In the group of extremities in which the 
ligations above had been inadequate, a col- 
lateral hookup between a tributary of the 
saphenous stump above and the saphenous 
vein in the thigh below was frequently found. 
A common hookup involved the lateral su- 
perficial femoral cutaneous tributary above 
and the saphenous vein in the middle or 
lower third of the thigh. Another common 
hookup involved the labial vein above and 
the medial femoral cutaneous tributary of 
the greater saphenous vein below, over the 
inner aspect of the upper third of the thigh. 
Still another common collateral hookup in- 
volved an accessory saphenous vein above 
and superficial veins below, over the an- 
terior and lateral aspects of the knee and 
leg. These hookups are illustrated in Figures 
1 and 3. 

Incompetent perforators. In accordance with 
the observations made by Luke, incompe- 
tent perforators played a very important role 
in the mechanism behind recurrence of vari- 
cose veins in a number of patients. Because 
of their direct connection with the deep 
veins, perforators had not been effectively 
controlled withsclerosing therapy. They were 
particularly prevalent when deep chronic 
venous insufficiency of long duration was 
present, and undoubtedly many competent 
communicating veins thus had been broken 
down by the increased ambulatory venous 
back-pressure over the years. Their impor- 
tance in the ‘‘blow-out syndrome” has been 
well pointed out by Cockett and Jones. In 
our series of recurrent varicose veins, deep 
chronic venous insufficiency was diagnosed 
clinically in 93 lower extremities (18.2 per 
cent). 

During recent years we have been more 
conscious of the importance of perforaiors 
and, therefore, have made a special efiort 
to locate them before operation and to elim- 
inate them at the time of operation. We e- 
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lieve that their true incidence is consider- 
ably higher than is indicated in our results. 
In our earlier cases, we often did not spe- 
cifically mention or enumerate them in our 
operative notes. Furthermore, with accu- 
mulated experience, in recent years we are 
finding and eradicating many more per- 
forators than we did in our earlier opera- 
tions. 

Inadequate ligation above. As suggested by 
Homans in 1916, it is essential in the surgi- 
cal treatment of varicose veins that the 
saphenofemoral juncture be adequately li- 
gated after all the tributaries have been dis- 
sected widely and ligated individually. Fail- 
ure to do so invites early recurrence, as 
shown by Foote. An effective collateral 
hookup between the tributaries from the 
saphenofemoral juncture above and the su- 
perficial veins below, in the thigh and leg, 
develops quickly after inadequate ligation. 
An instance of this is illustrated in Figure 1. 

We classified a ligation as inadequate if 
we found a remaining saphenous stump 
above with attached tributaries on re-ex- 
ploration of the groin. Of the 488 ligations 
in the groin in this series, 291 (60 per cent) 
had not been adequately performed at the 
original operation. Our practice is to re- 
explore the groin in patients who have 
recurrence of the greater saphenous vein. 

Of the 291 inadequate ligations in the 
groin, 40 were inadequate because the 
greater saphenous vein itself was not ligated, 
and 20 were inadequate because of the per- 
sistence of an accessory saphenous vein as 
the chief mechanism for recurrence. The 
last-mentioned vein, which is an important 
one, may have been overlooked at the origi- 
nal operation because of its more lateral 
position or it may have been mistaken for 
the femoral vein even though it is super- 
ficial to the deep fascia. Too small an 
incision for proper exposure is the most 
likely reason for error. It is obvious that an 
adequate exposure as well as a familiar 
knowledge of the anatomy of the groin is 
necessary. The remaining 231 inadequate 
lig\ions in the groin were inadequate be- 
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TABLE II.—SURGICAL FINDINGS ON RE-EXPLORA- 
TION OF THE GROIN IN 488 EXTREMITIES 
Extremities. 
No. Per cent 
197 40 
291 60 


Surgical findings 

Adequate ligation... . . 

Inadequate ligation. 
Ligation too low 
Ligation not done 
Accessory saphenous vein 


cause of the presence of saphenous stumps 
which varied from 2 to 10 centimeters in 
length and to which remaining tributaries 
were attached. A failure to ligate flush at 
the saphenofemoral juncture at the original 
operation was evident. ‘The common errors 
found in the group of inadequate ligations 
are illustrated in Figure 2. 

In many instances, even when the origi- 
nal ligations had been done adequately, the 
gap left from resection of the saphenous vein 
had become bridged by new, tortuous, small 
vessels that passed directly through the 
dense scar tissue from the proximal end of 
the greater saphenous channel below to the 
femoral vein above in the region of the fossa 
ovalis. This evidence indicates that leaving 
the greater saphenous channel in the thigh 
permits re-establishment of a hookup. 

Of the 22 lesser saphenous veins re- 
operated on by us, none had been ligated 
adequately at the saphenopopliteal junc- 
ture. Although tributaries are not as nu- 
merous here as in the groin, there is still 
definite danger of collateral hookups unless 
an adequate ligation close to the popliteal 
vein is performed. 

Our findings indicate that one of the 
essentials of proper surgical treatment of 
varicose veins, namely adequate ligation 
above, had been neglected in the majority 
of cases of recurrent varicose veins com- 
prising this study. 


IMPORTANCE OF CORRECT DIAGNOSIS 


It is essential that incompetency of the 
saphenous system be correctly diagnosed 
prior to operation so that it will not be over- 
looked and left behind at operation, and 
hence will not require that another opera- 
tion be performed at a later date. Con- 


li. 
ol- 
cin 
he 

? " 
he 
he 
us 
id. 
u- 
ve 
or 
on 
nd 
of 
he 
h. 
n- 
ve 
n- 
ad 
eS 
th 
e- 
le | 
ly 
ref 
ic i 
as 
ot 
n 
or 
re 
rs 
rt 
le 
e- 


Fic. 1. 


Fic. 1. Collateral hookup between labial vein and 
tributary of greater saphenous vein on right, and be- 
tween accessory saphenous vein and tributaries over an- 
terior part of knee on left. Bilateral incomplete stripping 
had been done elsewhere 5 years previously. 

Fic. 2. Findings on re-exploration of groin (based on 
488 extremities). a, Ligation too low: 48 per cent of ex- 
tremities. b, Persistent greater saphenous vein: 8 per cent. 
c, Persistent accessory saphenous vein: 4 per cent. d, 
Adequate ligation above: 40 per cent. 


versely, it is important not to remove a 

. competent saphenous system, as this defi- 
nitely would not improve the overall venous 
function in the lower extremity. 

The diagnosis of recurrence of varicose 
veins is based on the history, inspection, and 
examination. Inspection plays a vital role in 
making the diagnosis. The presence of large 
varicose veins and their association with 
scars that are too low in the groin are 
evidence of recurrence of veins. The finding 
of incompetent perforators or tortuous seg- 
mental veins that lead into the area of ve- 
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Fic. 2. 


nous stasis around the ankle helps one to 
arrive at a correct diagnosis. The associated 
finding of deep chronic venous insufficiency 
with edema, induration, or marked skin 
changes should make the surgeon particu- 
larly cautious in differentiating between in- 
competent superficial veins and compeient 
dilated collateral veins. The former should 
be removed to lessen the venous stasis in the 
leg and to improve overall venous funct:on, 
while the latter should be left alone. 

In the examination of the leg, perfora ors 
and their associated fascial defects are c.\re- 
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fully palpated by the examiner’s fingers 
while the patient stands on the table under 
good illumination. We have found that 2 
simple clinical tests, namely the compres- 
sion test and the retrograde filling test, are 
sufficient. The palpation test of Schwartz- 
Heyerdale, as modified by Myers into a 
compression test, is very useful, provided 
the lumen of the vein is wide open and the 
wall is not too thick and scarred. In re- 
current varicose veins, the wall of the vein 
is often not normal or resilient because of 
previous sclerosing therapy, and therefore 
impacts are sometimes not freely trans- 
mitted along the course of such veins. When 
the impact is transmitted freely to a point 
within or above the scarred area of the 
groin, it indicates a wide-open saphenous 
channel as seen in persistent saphenous 
veins and in massive collateral hookups. The 
compression test is useful in most cases of 
recurrent varicose veins, though in a small 
but definite group the test is not effective 
due to thickness of the wall of the veins. 
The retrograde filling test, originally the 
Brodie-Trendelenburg test, gives prima 
facie evidence of incompetency. Again, this 
test depends on an open lumen and on re- 
silient and expansible walls that readily 
demonstrate back-filling on release of the 
tourniquet above. It may not be helpful 
when extensively scarred veins are present, 
as sometimes seen in recurrent varicosities. 


ESSENTIALS OF ADEQUATE SURGICAL 
TREATMENT 


Complete removal of all incompetent 
superficial veins is the goal to be achieved 
in the surgical treatment of varicose veins. 
The essentials of such treatment, as stressed 
by Myers (6, 7), include therefore (1) 
adequate ligation above at the sapheno- 
femoral or the saphenopopliteal juncture, 
(2) thorough removal of all incompetent 
superficial veins below, down to the dorsum 
or laicral aspects of the foot, by stripping 
and (lissection, and (3) resection and liga- 
tion of all incompetent perforators in the 
thigl; leg, and foot. 
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Lat. saperf. fem. 
cutan. trib--7--= 
Perforator~_| Ki vn.) ------ -Med. superf. fem. 

catan trib. 


Gr saphenous v. -----Popliteal v. 
--- Less. saph. v 
Cross 
Perforators 


Perforators <. 


Fic. 3. Pattern of recurrent varicose veins. a, After 
ligation in groin. b, After ligation behind knee. 


The pattern of superficial veins is never 
the same from one patient to the next, and 
therefore each operation is an individual 
anatomic problem that has to be solved by 
the surgeon. Figure 3 illustrates patterns of 
recurrent varicose veins seen after ligation 
in the groin or behind the knee, and demon- 
strates many of the incompetent superficial 
veins and perforators that may have to be 
eradicated. 

Our practice in the treatment of recurrent 
varicose veins is to perform an operation 
that will remove all varicose veins as com- 
pletely as if the patient had never had previ- 
ous surgical treatment of the veins. In recur- 
rence of greater saphenous veins, the groin 
is always re-explored, even though this may 
at times be difficult because of the extensive 
scarring from previous operative procedures. 
A long diagonal incision is necessary for 
adequate exposure. If the previous ligation 
has been too low, easy exposure is obtained 
by dissecting into the saphenofemoral re- 
gion from above to expose the neck of the 
saphenous stump. After the neck has been 
ligated flush with the femoral vein, the 
stump can be resected and removed in a 
retrograde fashion in a manner that pre- 
vents troublesome bleeding and possible in- 
jury to the femoral vessels. All tributaries 
attached to the saphenous stump are dis- 
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sected out widely and ligated individually. 
If the previous ligation has been high and 
there is no long saphenous stump, it may be 
necessary to approach the saphenofemoral 
juncture from below or from the side and 
through the scar tissue already present. The 
surgeon must be sure that there are no re- 
maining tributaries attached to the sapheno- 
femoral juncture before he proceeds with 
removal of the superficial veins below. 

If the proximal end of the greater saphe- 
nous vein in the lower portion of the groin 
cannot be located promptly with limited ex- 
ploration, the passing of an intraluminal 
stripper from below upward is very helpful 
in locating quickly the saphenous trunk. 
The medial femoral cutaneous tributary, 
which is found constantly, is ligated and re- 
sected where it joins the greater saphenous 
vein in the lowermost portion of the incision 
in the groin. The greater saphenous vein is 
removed throughout its extent from the dor- 
sum of the foot to the groin, as are all super- 
ficial parallel veins or tributaries coursing 
down the thigh and leg. Often many of these 
veins are scarred and are very adherent to 
surrounding tissue because of previous 
sclerosing therapy. If the lumen of the vein 
does not permit the passage of a flexible 
intraluminal stripper, an extraluminal strip- 
per may have to be employed. At times the 
surgeon has to resort to direct dissection. All 
superficial plexuses of veins in the thigh or 
leg and all large cross-anastomosing veins 
between the greater and the lesser saphe- 
nous systems must be removed. 

In the treatment of recurrent varicosities 
of the lesser saphenous vein, a transverse 
incision is made approximately 2 to 3 centi- 
meters above the popliteal fold, the popli- 
teal fascia is divided into a longitudinal 
direction, and the ligation is made flush 
with the popliteal vein after all encountered 
tributaries have been tied off. 

Incompetent perforators are given special 
attention. They may be encountered any- 
where around the ankle, leg, or thigh, 
though a characteristic pattern is usually 
the rule, as has been well pointed out by 
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‘Sherman. The most frequent site is over the 


inner aspect of the distal third of the leg. In 
recurrent varicosities, they play a most im- 
portant role because they stubbornly resist 
sclerosing therapy on account of their direct 
close association with the deep veins. ‘They 
are often associated with stasis changes 
above the inner aspect of the ankle. When 
deep chronic venous insufficiency is present, 
perforators are most prevalent and demand 
close attention by the surgeon. In removal, 
they are followed down to a level beneath 
the deep fascial layer where they are in- 
dividually resected and ligated. 

Preoperatively, all incompetent super- 
ficial veins and perforators are traced and 
mapped out by the examiner’s fingers while 
the patient stands at rest on the table. All 
veins are marked with an indelible dye 
solution (pyrogallic acid formula!) so that 
they can readily be found at operation. 

Postoperatively, sclerosing therapy is used 
for any small superficial veins that may re- 
main. The amount of sclerosing solution re- 
quired is a rough index of the completeness 
of surgical eradication of the veins. Thus, of 
147 patients who underwent 219 surgical 
procedures for recurrent varicose veins dur- 
ing the last 2 years of this study, 49 per cent 
required no sclerosing therapy during the 
immediate postoperative period, while 51 
per cent required an average dose of 3.5 
cubic centimeters of sclerosing solution. 

A return to normal physiologic range of 
venous function following surgical treat- 
ment was demonstrated by measurement of 
ambulatory venous pressure before and after 
stripping 13 recurrent incompetent greater 
saphenous veins in this series (4). 


COMMENT 


From a review of the present series 0! re- 
current varicose veins, it is evident that it is 
just a matter of time before nature re- 
canalizes and opens up all superficial v«ins 
that are left behind to be temporarily oc- 


1Pyrogallic acid, 5 grams; acetone, 50 cubic centimeters: »olu- 
tion of ferric chloride N. F., 40 cubic centimeters; and ~thyl 
alcohol to make 100 cubic centimeters. Put in dark bott!:, do 
not expose to air excessively. Remake every 10 days. 
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cluded by injection therapy during or shortly 
after the operation of ligation only. For this 
reason, we firmly believe that the best coun- 
termeasure against possible future recur- 
rence is thorough surgical eradication of all 
incompetent veins in the thigh, leg, and 
foot. Since varicose veins constitute a chronic 
affliction with a slow but progressive break- 
down of all veins in a susceptible individual, 
the nature of the condition itself prohibits 
the surgeon from making a positive predic- 
tion about a permanent surgical cure. He 
can successfully arrest this progressive con- 
dition for an indeterminate period, and this 
period is increased when the veins are 
thoroughly removed surgically. 

Adequate high ligations followed by scle- 
rosing therapy were performed for varicose 
veins in 111 lower extremities by competent 
surgeons at the clinic prior to 1947, yet in all 
instances there was extensive recurrence of 
the varicosities within a few years. Com- 
parative results between the high ligation- 
injection operation and the stripping opera- 
tion are difficult to determine accurately in 
numerical percentages, but the recurrence 
rate with the former surgical procedure has 
remained inordinately high. A comparative 
study between partial and complete strip- 
ping operations at the clinic, reported by 
Myers and Smith, bears out the thesis that 
complete surgical removal of all incom- 
petent superficial veins offers the patient the 
best prognosis in the long run. The need for 
periodic follow-up examination at least 
every other year cannot be overemphasized 
in the treatment of a condition to which the 
patient already has demonstrated a marked 
susceptibility. 

Our study indicates that the mechanism 
behind recurrence of varicose veins was 
associated with inadequate ligation at the 
saphenofemoral or saphenopopliteal junc- 
tures in 61 per cent of all extremities; some 
of these recurrences might have been pre- 
vented by adequate ligation alone. In the 
remaining 39 per cent of the extremities, in 
spite of adequate ligation above, recanaliza- 
tion and breakdown of all superficial veins 


Lofgren et al.: RECURRENT VARICOSE VEINS 735 


and perforators had occurred from nature’s 
continuous effort, and this was the chief 
mechanism for recurrence. Therefore, we 
are convinced that the best method to pre- 
vent recurrence of varicose veins must in- 
clude not only adequate ligation above but 
also thorough surgical eradication of all 
incompetent superficial veins and perfora- 
tors below in the thigh, leg, and foot. The 
optimal time to prevent recurrent varicose 
veins is during the original operation. 


SUMMARY AND CONCLUSIONS 


Of 510 surgical procedures performed on 
341 patients during a 5 year period for so- 
called recurrent varicose veins, 96 per cent 
were done because of recurrent varicosities 
of the greater saphenous veins, and 4 per 
cent were done because of recurrent vari- 
cosities of the lesser saphenous veins. Where- 
as the ligations had been inadequate in 61 
per cent of the 510 extremities and adequate 
in 39 per cent, there remained incompetent 
superficial veins in the thigh, leg, and foot 
in all instances and incompetent perforators 
in many Cases. 

On the basis of this study it is pointed out 
that the essentials of adequate surgical treat- 
ment of varicose veins include: (1) adequate 
ligation above at the saphenofemoral or 
saphenopopliteal junctures, (2) thorough re- 
moval of all incompetent superficial veins 
below, down to the dorsum, or lateral 
aspects of the foot, by stripping and dissec- 
tion, and (3) individual ligation and resec- 
tion of all incompetent perforators present. 

Thorough eradication of all the incom- 
petent veins is the most effective preventive 
measure against recurrence. To ensure that 
a satisfactory result is maintained, periodic 
follow-up examinations are necessary. 
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OBSERVATIONS ON PATIENT TOLERANCE WITH 
INTRAVENOUS ADMINISTRATION OF FAT EMULSION 


PAUL H. JORDAN, JR., M.D., F.A.C.S., PHILLIP WILSON, M.D., and 


JOHN STUART, M.D., Los Angeles, California 


THE PROBLEM OF MAINTAINING ADEQUATE 
NUTRITION by intravenous alimentation has 
been hampered by the inability to supply 
conveniently an adequate number of cal- 
ories. Dextrose, invert sugar, fructose, alco- 
hol, and protein hydrolysates have been uti- 
lized for this purpose and have been found 
calorically inadequate within the practi- 
cable limits of use. In 1935, Holt and as- 
sociates, following the lead of earlier in- 
vestigators, made the first practical attempt 
in this country to provide intravenous 
calories by the administration of fat emul- 
sion. Since that time and particularly within 
the last decade, the need for an emulsion of 
fat with its high caloric potentiality has been 
emphasized by the intense efforts to provide 
such a solution which would be safe, effective, 
and otherwise appropriate for intravenous 
use. Regardless of their composition, ad- 
ministrations of improved fat emulsions have 
been attended by a variety of undesirable 
side effects. Failure to understand the 
etiology and significance of these reactions 
has prevented the acceptance of fat emul- 
sion as a means of supplying intravenous 
calories. 

The purpose of our work has been the 
evaluation of a new fat emulsion as an 
available source of intravenous calories. So 
far as can be determined, our experience 
with more than 1,000 administrations in 
over 300 patients is one in which the largest 
group of infusions of a fat emulsion of uni- 
form composition has been employed. Based 
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upon the results of the first 633 administra- 
tions in 209 patients, this report is a 
presentation of: (1) the character and inci- 
dence of reactions, (2) the effect of variables 
on the incidence of reactions, and (3) the 
estimated calories lost by postinfusion tem- 
perature rises. This additional clinical ex- 
perience may help to delineate type, inci- 
dence, and importance of various reactions 
and to justify the use of presently available 
fat emulsion when adequate intravenous 
calories are paramount to the patient’s well- 
being. 


MATERIALS AND METHODS 


Fat emulsion. Each of the 15 lots of fat 
emulsion used contained 10 per cent (wt./ 
vol.) sesame oil, U.S.P., 4.5 per cent (wt./ 
vol.) dextrose, U.S.P., and 0.65 per cent 
(wt./vol.) soybean phosphatides. The emul- 
sion was homogenized under high pressure, 
collected in vacuum bottles, and sterilized 
by autoclaving. Before its release, each lot 
was subjected to extensive testing by the 
manufacturer to meet rigid specifications 
pertaining to composition, particle size, 
sterility, thermogenicity, toxicity, antigeni- 
city, vasomotor activity, and compatibility 
with human plasma. Age of the emulsion 
at the time of administration varied from 1 
to 5.2 months. 

Selection of patients. A majority of the 209 
adult male patients were infused because 
of their need for supplemental caloric in- 
take, either because of chronic malnutrition 
or because of inadequate postoperative 
nutrition. The remaining patients, hospital- 
ized for minor surgical procedures, were 
volunteers who did not represent nutritional 
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TABLE I.—633 INTRAVENOUS ADMINISTRATIONS OF FAT EMULSION TO 209 PATIENTS 


Total Liters 
Volume per Administrations No. of Liters volume per ad- 
administration, per No. of administra- per in ministra- 
milliliters patient patients tions patient liters lion 
1 14 14 0.2 2.8 
2 5 10 0.4 2.0 
1 55 55 0.5 27.5 
16 32 1 32 
3-8 9 35 a7 12:5 
1 31 31 1 31 
2 48 96 2 96 
3 24 72 3 72 
4 11 44 4 44 
5-10 7 45 6.4 45 
2 18 36 3 54 
3 8 24 4.5 36 
4 10 40 6 60 
5-7 11 62 8.4 93 
1 1 1 4 2 
3 2 6 6 12 
5 1 5 10 10 
Means and totals... 3 209 633 3:2 668.5 1.05 


problems. In the 209 patients studied, 53 
diagnoses were made. They represented a 
diversified group of neoplasms, inflamma- 
tory disease of the gastrointestinal tract, 
fractures, burns, cirrhosis, pancreatitis, and 
atherosclerosis. Since no disease entity was 
intentionally excluded, the observations 
made reflect the incidence and type of side 
effects that may be expected with the 
general use of intravenous fat emulsion. 

Method of administration. In general, each 
patient received an initial test infusion of 500 
milliliters. If toleration was satisfactory, the 
infusion was continued to a total of 1,000 
milliliters. If the patient reacted unfavor- 
ably, the infusion was discontinued and re- 
peated on a second day. If the patient’s 


TABLE II.—PRINCIPAL REACTIONS NECESSITAT- 
ING TERMINATION OF INFUSIONS 


Nausea 
or Infusions 

Volume of Chest Dysp- vomit- Arth- dis- 
infusion pain nea Chill ing Rash ralgia continued 
0-100 ml. 2 4 1 1 1 9 
100 to 

250 ml. 14 1 15 
250 to 

500 ml. 7 7 
500 to 

1,000 ml. 3. » 5 
1,000 to 

1,500 ml. 1 1 2 
Total 1 2 29 4 1 1 38 


response was unfavorable on the second day, 
no further administrations were attempted. 
Rate of administration averaged 235 milli- 
liters (23.5 grams of fat) per hour for 4 hours 
but was varied according to the patient’s 
tolerance. The maximum rate was 400 
milliliters (40 grams) per hour for 5 hours. 
These dose rates approach, and in some in- 
stances exceed, the 20 grams per hour for 6 
hours which Kinsell has reported exceeds 
tolerance. Temperature, pulse, respirations, 
and blood pressure were recorded before, 
during, immediately after, and 2, 6, and 20 
hours after infusions. All other objective 
data and subjective complaints that oc- 
curred during the infusions and for several 
hours afterward were recorded. 

Number of administrations. The data on the 
administration of fat emulsion are given in 
Table I. The greatest volume of fat emul- 
sion administered at one infusion was 2,000 
milliliters. The mean volume per ad- 
ministration was 1,050 milliliters, and each 
patient received a mean total volume of 
3,200 milliliters. 


RESULTS 


Side effects. Excluding temperature changes 
which will be considered separately, 62 per 
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cent of all infusions were without any un- 
toward effects, while 6 per cent of infusions 
were discontinued because of undesirable 
reactions (Table II). The side effects fell 
into three groups with respect to time of 
onset. Back pain, flushing, chest pain, and 
dyspnea, if observed, usually occurred after 
administration of a few drops or milliliters 
of emulsion. Chills and associated pyrexia 
did not occur before the administration of 
100 to 300 milliliters of emulsion. Headache, 
nausea, vomiting, arthralgia, and blurring 
of vision rarely occurred before 500 milli- 
liters were administered. 

Back pain (incidence, 10.8 per cent’) 
usually started after the administration of 
the first few milliliters of emulsion, although 
the onset sometimes began later in associa- 
tion with chill. The pain was sudden, often 
severe and intense, but of short duration. 
If it persisted longer than a few minutes, its 
character changed to a dull, annoying ache. 
The pain was most often referred to the 
lumbar or sacral spine and less frequently 
to the dorsal or cervical spine. It occasional- 
ly radiated to the legs, groin, perineum, or 
abdomen. Infusions were discontinued at 
the onset of pain, but were resumed prior 
to its complete disappearance because ex- 
perience showed that pain would not recur. 
Twenty milligrams of benadryl were used 
intravenously in many patients at the onset 
of back pain. Because of the short duration 
and ill defined termination of this reaction, 
it was difficult to arrive at an accurate ap- 
praisal of the usefulness of this drug. It was 
our opinion, however, that benadryl was 
helpful in alleviating back pain. 

Flushing (incidence, 6.8 per cent) of the 
face, neck, and chest, frequently a forerun- 
ner of back pain, usually occurred early, 
but occasionally its first appearance was 
associated with a chill. The reaction was 
usually mild, transitory, and unknown to 
the patient, but occasionally it was intense, 
vivid, and associated with a surging, burn- 
ing sensation in the chest, extending into 
the neck. Although flushing was of short 


‘Based on total number of administrations. 


TABLE III.—MAXIMUM ALTERATIONS IN 


PULSE RATE 
Maximum change Per cent of total No. of 
in pulse rate per min. infusions 
—50 0.2 
—40 —21 1.4 
0 26.6 
0 20 57.5 
21 40 12.5 
41 60 1.4 
61 80 0.2 


TABLE IV.—COMPARISON OF MAXIMUM ALTERA- 
TIONS IN PULSE RATE IN 3 GROUPS OF INFUSIONS 
38 infusions 
56 infusions discontinued 
associated because of reac- 


All infusions with chill tions 
+80 +60 -—28 +50 —28 
+7 +12 +17 


Per cent of infusions 

with change in pulse 

rate >-£20 14.1 25.0 40.0 
Per cent of infusions 

with change in pulse 

| 1.6 57 5.7 


duration, it appeared to be diminished by 
antihistaminics. 

Chest pain (incidence, 2.4 per cent), com- 
pressive and smothering in character, was 
usually accompanied by one or more of the 
following: chill, back pain, flushing, dysp- 
nea, apprehension, and a varying degree of 
cyanosis. Prompt relief from pain resulted 
from temporary discontinuance of infusion 
and intravenous administration of benadryl. 
Electrocardiograms recorded during the oc- 
currence of chest pain revealed no acute 
changes; these records, however, were made 
with insufficient frequency to draw con- 
clusions. 

Dyspnea (incidence, 4.4 per cent), with 
or without chest pain or cyanosis, occurred 
at the beginning of infusion or at the time 
of chill. Except for dyspnea associated with 


TABLE V.—MAXIMUM ALTERATIONS IN BLOOD 


PRESSURE 
Maximum blood pressure change, Per cent of total No. of infusions 
mm. of mercury Systolic Diastolic 
—50 —41 0.4 0.6 
—40 —21 2.9 4.1 
—20 0 20.3 25.0 
0 20 54.0 59.0 
21 40 17.0 10.4 
41 60 5.0 0.6 
61 80 0.2 0 
81 90 0.2 0 
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TABLE VI.—COMPARISON OF MAXIMUM ALTERATIONS IN BLOOD PRESSURE IN 3 GROUPS OF INFUSIONS 


56 infusions associated 38 infusions discontinued 


——All infusii with chill. —because of reactions 
Systolic Diastolic Systolic Diastolic Systolic Diastolic 
nw +88 —40 +40 —44 +88 —40 +34 —28 +88 —35 +40 —44 
Per cent of infusions with change in 
Per cent of infusions with change in 
| 3:3 4.7 5.8 3.0 5.8 10.0 


severe chills, patients with this reaction 
usually responded with remarkable im- 
provement to intravenous benadryl. As a 
rule, dyspnea occurring at the beginning of 
an infusion did not occur with subsequent 
infusions. 

Chills (incidence, 8.9 per cent) usually 
occurred suddenly, without warning, and 
subsided within 15 to 30 minutes if the in- 
fusion was temporarily discontinued. If 
there were no other reactions or subjective 
complaints, the administration was resumed 
at a slow, but increasing, rate. Further chills 
rarely occurred even when the normal rate 
was reached and maintained. Patients with 
chills usually, but not always, developed a 


rise in temperature, and it was not uncom- 


mon for chills to be associated with nausea, 
vomiting, severe headache, back pain, 
flushing, dyspnea, cyanosis, or a general 
feeling of ill-being. The temperature re- 
mained at an elevated plateau, but occa- 
sionally declined during completion of in- 
fusion. Severe chills and associated side ef- 
fects accounted for 29 of the 38 infusions 
discontinued because of the reactions. 
Headache (incidence, 10.4 per cent), oc- 
casionally observed by patients receiving 
small amounts of emulsion, was most likely 
to occur after a large infusion. While in- 
tensity of headaches varied greatly, their 
location was predominantly frontal or 


TABLE VII.—MAXIMUM TEMPERATURE RESPONSES 
TO INTRAVENOUS ADMINISTRATION OF FAT 
EMULSION 

Per cent of total No. of 


Temperature (°F) No. of infusions infusions 
221 35.0 

100=100.9 148 23.5 

53 8.4 

19 29 


postorbital. Headaches were not associated 
with hypertension, and empirin or aspirin 
relieved most, although others persisted for 
as long as 12 hours. 

Nausea and vomiting (incidence, 12.0 per 
cent) were most commonly associated with 
large infusions or infusions complicated by 
chills. Anorexia was not considered a reaction 
but was sometimes associated with large infu- 
sions. It seldom persisted for more than 1 
meal, except when nausea or vomiting was 
present, and then it was likely to be pro- 
longed for 2 meals. 

Arthralgia (incidence, 1.6 per cent) was 
associated with large infusions. The patients 
complained of feeling ‘‘achy all over, as if 
they had the ‘flu’.” This reaction which 
usually persisted throughout the day and 
most of the night was most severe in a pa- 
tient with rheumatoid arthritis in remission. 
He complained of generalized arthritic 
pains, similar to those experienced with his 
illness. 

Dizziness or syncope (incidence, 3.5 per 
cent) was attributed to patients ambulating 
immediately after completion of a large in- 
fusion. Because of this experience, it is now 
the practice to keep patients in bed for 30 
to 60 minutes after infusion. 

Rashes (incidence, 2.1 per cent) were of 2 
types. The first, occurring after a small vol- 
ume of fat emulsion, consisted of generalized 
urticarial wheals which usually disappeared 
promptly after antihistaminics. The second, 
occurring after several large infusions of fat 
emulsion, consisted of a maculopapular erup- 
tion, most pronounced over the hands, arms, 
and chest. The latter type was not influenced 
by antihistaminics and persisted for several 
days without causing the patient discomfort, 
except for occasional mild pruritus. 


\ 

{ 
é 


Jordan et al.: PATIENT TOLERANCE OF INTRAVENOUS FAT EMULSION 741 


TABLE VIII.—FREQUENCY OF REACTIONS ASSOCIATED WITH INFUSIONS MADE CONSECUTIVELY 


Infusions. 
7 a a 4 sg 6 7 to 10 Total 
209 161 102 74 28 24 35 633 
46 14 4 4 0 0 0 68 
8 4 1 1 1 0 0 15 
REC 31 6 4 1 0 1 0 43 
Dyspnea. 18 6 0 0 2 2 0 28 
Nausea or vomiting.............:... 26 27 6 7 4 4 2 76 
Bye complaint... 3 4 4 2 1 1 2 17 
29 19 6 7 2 2 1 66 
4 2 3 2 0 2 0 13 
7 6 4 0 0 2 22 
1 1 2 1 1 0 0 6 
No. of infusions without reactions... . 94 97 76 54 23 21 29 394 
Per cent of infusions without reactions 45 60 a 73 82 87 83 62 


Blurring of vision (incidence, 2.5 per cent) 
was associated with large infusions. This re- 
sponse was similar to that observed by pa- 
tients on large doses of anticholinergic drugs. 
No abnormality was noted on funduscopic 
examination, and the effect subsided with- 
out medication a few hours after termination 
of infusion. 

Miscellaneous reactions, such as vague 
abdominal discomfort, fullness, gas pains, 
or cramps, were reported infrequently. These 
complaints were not severe, and no signifi- 
cance was attached to them. Evidence of 
bleeding was associated with the use of fat 
emulsion 6 times in 5 patients. One patient 
developed minimal hemoptysis after 2 in- 
fusions of 1,000 milliliters. Epistaxis occurred 
4 times in 3 patients. In the first patient, it 
occurred at the conclusion of the second 
infusion of 1,000 milliliters; in the second, 
at the end of the third infusion of 1,000 
milliliters; and in the third, after the fourth 
and fifth infusions of 2,000 milliliters. One 
patient with a diagnosis of cirrhosis received 
600 milliliters of emulsion and developed 
bleeding from the gums. All instances of 
bleeding stopped spontaneously. Diaphore- 
sis, accompanied by no other untoward 
reaction, diarrhea, associated with large in- 
fusions, and excessive lacrimation were infre- 
quent reactions. A peculiar metallic taste 
was noted by some patients almost simulta- 
neously with the beginning of infusion. This 
subjective response was of short duration 


and was always associated with other reac- 
tions known to occur at the onset of an 
infusion. 

Cellulitis, occurring at the infusion site, 
was primarily the result of accidental sub- 
cutaneous infiltration of emulsion. Although 
the arms were frequently red, hot, and ten- 
der, no sloughs developed. One patient who 
accidentally received 400 milliliters of emul- 
sion subcutaneously in the axilla was an 
exception, since the emulsion was promptly 
absorbed, and at no time did the patient 
complain of pain or soreness. The severity 
of cellulitis resulting from infiltration was 
minimized when moist heat was applied as 
soon as the accident occurred. Multiple 
infusions into an extremity were frequently 
associated with venous thrombosis and low 
grade inflammation in the absence of sub- 
cutaneous infiltration. 

Maximum changes in pulse rate due to 
infusion of fat emulsion are tabulated in 
Table III. In Table IV, a comparison is 
made between the pulse rate changes oc- 
curring during all infusions, those occurring 
in the group of 56 infusions producing chills, 
and those occurring in the group of 38 in- 
fusions discontinued because of reactions. In 
the latter 2 groups, the pulse rate change 
was greater than + 20 beats per minute, 2 to 
3 times as often as in the total group; the 
range and overlap between the 3 groups, 
however, were too great to assign prognostic 
significance to pulse changes. 
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TABLE IX.—FREQUENCY OF REACTIONS ASSOCIATED WITH ADMINISTRATION 
OF DIFFERENT VOLUMES 


Volume of infusions 


350 ml. 
or less 500 ml 
No. of infusions............... 24 122 
Back pain........ 8 20 
Chest pain....... 2 1 
Nausea or vomiting.... ....... 13 6 
Eye complaints................ 0 2 
Headache........ 8 9 
4 1 
Sweating...... 7 6 
1 0 
Diarrhea... 0 0 
0 1 
No. of infusions without 
Per cent of infusions without 


7,000 ml. 7,500 ml. 2,000 ml. Total 

288 187 12 633 
32 8 0 68 
8 4 0 15 
16 2 0 43 
10 5 0 28 
20 2 0 56 
31 25 1 76 
7 8 0 as 
24 22 a 66 
3 4 1 13 

6 2 0 21 
10 8 0 22 
6 2 0 10 

2 4 1 7 

2 1 2 6 
166 136 394 
57 73 75 62 


TABLE X.—REACTIONS OBSERVED WITH 44 INFUSIONS TO 22 PATIENTS WITH HEPATIC DISEASE 


Volume of infusions 


No. of infusions. ...............- 7 
Back pain...... 
Chest pain... 


Nausea or vomiting... . 
Eye complaint........ 
Headache...... 


Sweating... .. 

Dizziness... . 

Arthralgia..... 

Diarrhea. . . 

No. of infusions without reactions. . 
Per cent of infusions without 


SSO OCF WONKNANNNN 


Maximum alterations in blood pressure 
due to fat emulsion are tabulated in Table 
V. The systolic pressure was elevated in 76 
per cent of the infusions and the diastolic in 
70 per cent. In Table VI, the total number 
of infusions with blood pressure changes 
greater than + 20 millimeters of mercury is 
compared with similar figures for the 56 in- 
fusions producing chills and the 38 infusions 
discontinued because of reactions. While 
there was a decided increase in the relative 
incidence of elevated blood pressure in the 
latter 2 groups, the difference was found 
to be of no significance as a reliable prog- 
nostic sign. 


0 to 350 ml. 


350 to 500 ml. 500 to 1000 ml. Total 
6 31 44 
4 7 13 
0 2 4 
2 3 7 
1 1 4 
3 9 18 
4 10 16 
1 1 3 
2 7 11 
1 1 2 
0 2 5 
1 3 5 
0 1 1 
0 0 0 
1 2 3 
0 11 11 


w 


Approximately 70 per cent of all ad- 
ministrations of fat emulsion were accom- 
panied by an elevation in the patient’s tem- 
perature (Table VII). Included in this 
tabulation are the data from 32 administra- 
tions in which the initial temperature was 
above 100 degrees Fahrenheit. The duration 
of temperature elevation was directly re- 
lated to the volume of emulsion received. 
Since infusions were begun early in the 
morning, preinfusion temperatures were of- 
ten 1 to 1.5 degrees Fahrenheit below “‘nor- 
mal.” For this reason, the highest tempera- 
ture recorded for the 24 hour period follow- 
ing the start of infusion, rather than the 
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number of degrees rise above the preinfusion 
level, was considered the maximum tempera- 
ture response. 

About 3 per cent of the infusions resulted 
in temperature elevations above 102 degrees 
Fahrenheit, and 12 per cent of the infusions 
caused temperatures above 101 degrees 
Fahrenheit. In 65 per cent of the administra- 
tions, the maximum temperature was below 
100 degrees Fahrenheit. 

There were no noteworthy changes in the 
respiratory rate. 

Effect of variables.on incidence of reactions. 
Critical examination of our results did not 
reveal a significant difference in the in- 
cidence of reactions accompanying different 
lots. Storage of fat emulsion at room tem- 
perature for 5 months did not affect the 
incidence of either early or late reactions. 

Alteration in reaction rate for consecutive 
infusions of intravenous fat emulsion is 
tabulated in Table VIII. Between the first 
and second administrations, infusions with- 
out reactions increased from 45 per cent to 
60 per cent, while the average number of 
reactions per administration decreased from 
1.09 to 0.69. Improvement in the reaction 
rate noted in Table VIII after second in- 
fusions was the result of selection of cases and 
did not represent a further increase in 
tolerance with succeeding administrations. 
Of the 209 patients studied, 48 received fat 
only once; 21 had reactions, and 27 did not. 
If the remaining 161 patients who had 2 in- 
fusions are considered, the incidence of 
infusions without reactions increased from 
40 to 60 per cent between the first and second 
administrations. This increase in tolerance is 
significant (p < 0.01). 

The incidence of reactions which occurred 
with infusions of different volumes of fat 
emulsion are given in Table IX. All but 1 
infusion of less than 500 milliliters were dis- 
continued because of reactions; therefore, 
the highest incidence of reactions occurred 
with infusions of this group. The reaction 
rate decreased for infusions of 500 milliliters, 
but again increased for infusions of 1,000 
milliliters when reactions common to larger 


TABLE XI.—MAXIMUM TEMPERATURE RESPONSE 
OBSERVED WITH 44 INFUSIONS TO 22 PATIENTS 
WITH HEPATIC DISEASE 

Per cent of total No. of 


Temperature (°F) No. of infusions infusions 
6 13.6 

100=100.9.......... 13 29.5 

11 25.0 


volumes appeared. Patients receiving more 
than 1,000 milliliters of fat emulsion were 
selected because of their tolerance, thus 
accounting for the lower reaction rate in 
this group. 

Fat emulsion was administered 44 times 
to 22 patients with hepatic disease. This 
group received 7 per cent of all infusions and 
contributed 12 (31 per cent) of the 38 in- 
fusions discontinued because of reactions. 
Only 11 (25 per cent) of these infusions were 
without reactions (Table X), and 9 of these 
were in cases with a total serum bilirubin 
greater than 4.0 milligrams per cent. The 
thermogenic response to fat emulsion in pa- 
tients with hepatic disease was also greater 
than that in the overall group of patients 
(Table XI). The temperature rose above 
100 degrees Fahrenheit in 73 per cent of the 
infusions made in these cases as compared 
with a similar rise in 35 per cent of the total 
group. This difference is significant (p < 
0.01). 

The most serious reactions observed oc- 
curred during 2 infusions in a case of adrenal 
insufficiency in which the stomach and one 
adrenal gland had been surgically removed 
for gastric carcinoma and in which the 
other adrenal gland was demonstrated at 
subsequent postmortem examination to be 
replaced by carcinoma. Both infusions were 
terminated after 100 to 150 milliliters of 
emulsion because of the sudden onset of 
flush, chest pain, chills, dyspnea, and cya- 
nosis which required the urgent administra- 
tion of oxygen, aminophyllin, and cortisone. 

Deaths. Three patients died within 24 hours 
of the administration of intravenous fat 
emulsion. The demise of 2 of these patients 
was attributable to their primary disease, 
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45 CALORIES LOST DUE 
TO TEMP, INCREASE 
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° 140 500 1000 
TIME-MINUTES 
Fic. 1. The mean temperature elevation of 50 patients 
receiving 500 milliliter infusions (72 administrations) of 
fat emulsion was equivalent to a loss, as useless heat, of 8 
per cent of the infused calories. 


inoperable carcinoma of the pancreas and 
of the stomach, respectively, and was un- 
related to the administration of fat. The 
third case involved a 67 year old neuro- 
psychiatric patient with an old fracture of 
the hip treated without surgery. Prior to 
infusion, the blood pressure, temperature, 
pulse, and respiration were 155/95, 99.4 
degrees Fahrenheit, 90, and 20, respectively. 
During the infusion, the patient became 
belligerent, but did not otherwise demon- 
strate any ill effects until after the adminis- 
tration of 480 milliliters of emulsion when 
the infusion was discontinued because of the 
sudden onset of diaphoresis. ‘The blood pres- 
sure, temperature, pulse, and respiration 
were then 148/104, 99.2 degrees Fahrenheit, 
84, and 16, respectively and remained un- 
changed for the next 5 hours. Diaphoresis 
ceased, and the patient appeared com- 
fortable. Sixteen hours after the infusion, the 
patient died of a ruptured aneurysm of the 
left ventricle. Microscopic examination of the 
lung, liver, spleen, and kidney revealed no 
unusual accumulation of fat in these 3 
patients. 

Loss of infused calories. The first 250 in- 
fusions were grouped according to the 
volume of fat emulsion administered. The 
temperatures recorded prior to these in- 


fusions and, for the succeeding 24 hours, 
were used to construct mean temperature 
curves for infusions of 500, 1,000, and 1,500 
milliliters (Figs. 1, 2, and 3). Assuming that 
the caloric expenditure resulting from a rise 
in temperature of 1 degree Fahrenheit for 24 
hours was equivalent to 140 calories, the 
per cent of infused calories lost as useless heat 
following intravenous administration of fat 
emulsion was estimated from the mean tem- 
perature curves. This loss ranged from 8 
per cent of the infused calories with ad- 
ministration of 500 milliliters of emulsion to 
4 per cent with 1,000 and 1,500 milliliters, 
Such losses were considered unimportant. 


DISCUSSION 


There is substantial evidence that fat 
emulsion can provide a convenient and 
adequate source of intravenous calories. 
Acceptance of this form of parenteral therapy 
has been retarded by reactions of unknown 
etiology and significance associated with the 
introduction of one colloidal system, fat 
emulsion, into a more complex colloidal 
system, namely blood. Like Waddell and 
associates we have observed, in using in- 
travenous fat, all of the reactions observed 
by Nissim following intravenous administra- 
tion of colloidal iron. The nature of the col- 
loidal reactions within the body is spec- 
ulative. The possibility of histamine release 
causing early reactions and overloading of 
the reticuloendothelial system causing late 
reactions are presently under consideration. 
There is no evidence to support an anaphy- 
lactic response to fat emulsion as the cause 
for reactions. 

Our experience with the intravenous use 
of a particular fat emulsion is similar to 
that of other investigators using emulsions 
of many different compositions. Sixty-two 
per cent of infusions were without reactions 
other than temperature changes. Thirty- 
eight per cent of infusions were complicated 
by reactions. Of these, it was considered 
medically prudent to discontinue 6 per cent, 
while the remaining 32 per cent were com- 
pleted with consent of the patients. 
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We believe it is impossible to compare 
accurately the relative incidence of reactions 
reported by different investigators. Too 
much depends upon the definition of the 
word “reaction” and on the circumstances 
under which measurements are made and 
subjective complaints recorded. Certainly, 
no fat emulsion has been prepared and ad- 
ministered to a large number of patients 
with as few reactions as are caused by ordi- 
nary solutions used for intravenous nutrition. 
Indeed, there is some evidence that an 
emulsion with such a low incidence of reac- 
tions may be unobtainable. It is possible 
that reactions may be due, not to the com- 
position and structure of the fat emulsion, 
but to the interaction of the emulsion with 
the patient’s body in a particular physio- 
chemical state which may vary from day to 
day. A large portion of our data indicates 
the likelihood of this possibility. Some pa- 
tients tolerate large volumes of fat with no 
difficulty; some patients are completely in- 
tolerant; while others, who react unfavor- 
ably to the first infusion, may subsequently 
tolerate fat emulsion satisfactorily. This 
variation suggests that a patient’s tolerance 
and ability to develop tolerance are due to 
differences within the patient as well as to 
the physical or chemical properties of the 
fat emulsion. Whether the variation in pa- 
tient tolerance is the result of normal 
physiologic alterations or is secondary to 
disease is only speculative. 

Holt and associates raised the possibility 
that intravenous administration of fat was 
contraindicated in children with hepatic 
disease. Shafiroff, on the other hand, stated 
that patients with cirrhosis tolerated fat 
satisfactorily. Our experience with fat emul- 
sion demonstrated that the incidence of reac- 
tions was significantly greater in patients 
with hepatic dysfunction than in other pa- 
tients. An exception to the high reaction 
rate in patients with liver disease occurred 
when the total serum bilirubin was greater 
than 4 milligrams per cent. The mechanism 
for the lack of tolerance in cases of hepatic 
disease is not clear. We did not observe, as 


101 4 


50 CALORIES LOST DUE 
TO TEMP. INCREASE 


100 


99 


T | 
° 270 500 1000 1500 
TIME-MINUTES 


Fic. 2. The mean temperature elevation of 27 patients 
receiving 1,000 milliliter infusions (65 administrations) 
of fat emulsion was equivalent to a loss, as useless heat, of 4 
per cent of the infused calories. 


did Freeman and associates, that there was 
an increased proportion of injected fat re- 
moved by the end of infusion in cirrhotic 
patients compared with patients without 
cirrhosis. The converse of this, however, was 
striking in the patients with jaundice. The 
serum turbidity was measured during 7 of 9 
infusions made in patients with jaundice and 
without reactions. The turbidity was higher 
and more prolonged in these cases than in 
patients without jaundice. 

Waddell reported the incidence of chills 
and temperature elevation to be 2 to 6 times 
greater with postoperative infusions than 
with preoperative infusions. This observa- 
tion is in agreement with our impression 
that fat emulsion was not as well tolerated 
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Fic. 3. The mean temperature elevation of 29 patients 
receiving 1,500 milliliter infusions (96 administrations) 


of fat emulsion was equivalent to a loss, as useless heat, of 4 
per cent of the infused calories. 
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in the early postoperative periods as at other 
times. In view of our experience in cases of 
hepatic disease, altered hepatic function 
secondary to general anesthesia is a possible 
explanation for increased reaction in post- 
operative cases. 

Patients with ulcerative colitis and regional 
enteritis tolerate fat emulsion poorly. The 
increased incidence of reactions observed in 
this group of cases may also have been the 
result of altered hepatic function secondary 
to these inflammatory diseases. 

On two occasions we attempted to ad- 
minister fat emulsion to a patient with severe 
adrenal insufficiency. Both infusions resulted 
in such prompt and serious reactions that we 
believe future administrations of fat emulsion 
to such patients should be undertaken with 
great caution. 

Increased oxygen consumption associated 
with severe chills may increase myocardial 
ischemia. For this reason, the intravenous 
administration of fat emulsion is avoided in 
patients with severe cardiac disease. 

Possibly the greatest deterrent to the intra- 
venous use of fat emulsion has been the un- 
explained rise in temperature which occurs 
frequently. We have shown that only a small 
fraction of the infused calories was lost as 
useless heat, and we have observed no 
deleterious effects from the temperature 
rises. Although the cause and significance of 
temperature elevation remain unknown, 
the work of Lambert and Becker and their 
associates suggests that the speed with which 
fat leaves the circulating blood may have an 
important effect. 

Our study shows that fat emulsion may be 
administered to a large percentage of pa- 
tients without causing any adverse reaction. 
Reactions are not, therefore, a necessary or 
inevitable accompaniment of the injection of 
emulsified fat into the circulation. Since 
alimentary hyperlipemia is a normal, daily, 
physiologic occurrence, it is possible that a 
satisfactory means of duplicating this phen- 
omenon by the intravenous injection of fat 
will be found. While emulsification of fat 
prior to infusion provides for some of the 


body’s requirements for handling fat, the 
body’s ability to meet other requirements 
which may be as essential, although less 
understood, will determine its tolerance for 
the abnormal egress of fat into the circula- 
tion. Further understanding of the physi- 
ologic mechanisms initiated by digestion 
and absorption of fat may contribute to the 
intravenous administration of fat without 
reactions. Certainly, the full list of clinical 
reactions is a formidable one, although 
many were of minor importance. At the 
same time, the unsatisfied daily caloric 
needs of surgical patients, who are depend- 
ent on parenteral nutrition, present a con- 
stant challenge. Much remains to be learned 
about the routine clinical use of intravenous 
fat emulsion. As understanding of the nature 
and incidence of the reactions to be expected 
increases, fear of these reactions can be ex- 
pected to decrease. In this sense, our study 
supports those of other investigators who 
believe that fat emulsion can be adminis- 
tered intravenously with safety and benefit to 
selected patients for whom parenteral nutri- 
tion is of paramount clinical importance. 


SUMMARY AND CONCLUSIONS 


1. Fifteen different lots of an emulsion 
containing 10 per cent sesame oil, 0.65 per 
cent soybean phosphatides, and 4.5 per cent 
dextrose have been administered in 633 in- 
fusions to 209 patients. At the time of ad- 
ministration, the emulsion had been stored 
at room temperature for a maximal period 
of 5.2 months. 

2. The character and incidence of reac- 
tions following the use of intravenous fat 
emulsion have been considered. Sixty-two 
per cent of all infusions were without side 
effects other than temperature changes, 
while 6 per cent were terminated because of 
reactions. 

3. The effects of several variables on reac- 
tion rate have been studied. The greatest 
incidence of reactions occurred in patients 
with hepatic dysfunction. 

4. Calculations made of the energy lost as 
a result of temperature elevations associated 
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with infusion of fat emulsion averaged 4 to 
8 per cent of the calories administered. It is 
our opinion that such losses are not of any im- 
portance. 

5. The marked variability of tolerance to 
fatemulsion manifested by different patients, 
and by the same patient on different occa- 
sions, suggests that reactions are due to un- 
known physiologic factors within the patient 
as well as to the structure and composition 
of the fat emulsion. 

6. Intravenous fat emulsion should be 
withheld from patients with adrenal insuf- 
ficiency or severe hepatic or cardiovascular 
disease. 

7. Fat emulsion can be administered intra- 
venously with safety and benefit to many 
patients who must depend entirely upon 
parenteral alimentation for nutrition. 
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EDITORIALS 


OBsTRUCTION at the outlet of the urinary 
bladder is commonplace in senescent men, 
and laymen as well as physicians in general 
are aware of its frequent occurrence and 
are alert in recognizing it. Yet the occur- 
rence of similar obstructive uropathy in 
children, though not uncommon, is less 
understood by the medical profession, with 
the result that physicians and parents alike 
often overlook certain abnormalities of mic- 
turitional behavior in infancy which, if 
recognized, would lead to early discovery. 
For the male infant normally urinates a 
forceful high trajectory stream, which is at 
once the object of curious pride to his 
mother as well as the envy of his father; 
and he empties his bladder with a continu- 
ous stream. Any male infant who does not 
emulate the boy made famous in the statue 
in Brussels and who urinates with an inter- 
rupted stream must be regarded with grave 
suspicion. Girls as well as boys may be 
afflicted with obstructive disorders but in 
the female the symptoms tend less to suggest 
obstruction than do the symptoms that 
occur in boys. 

The commonest obstructive lesion in the 
male is stricture of the meatus which is easy 
of recognition and simple to treat by 
meatotomy. Boys also are occasionally 
afflicted with congenital valves in the pros- 
tatic urethra. These are thin membranous 
elevations that occur on the floor of the 
urethra and usually can be identified easily 
by endoscopy. Another cause of obstruction, 
occurring in both sexes, is contracture of 


URINARY OBSTRUCTIONS IN CHILDREN 


REED M. NESBIT, M.D., F.A.C.S., Ann Arbor, Michigan 


the bladder neck. This is due probably more 
often to hypertrophy of the circular muscu- 
lature—the so-called internal sphincter— 
than to fibrosis, and for this reason the 
obstructive lesion often is not readily iden- 
tified endoscopically by intraluminal in- 
spection. One female child with obstruction 
was found to have a ring of muscle, 2 centi- 
meters in thickness, about the bladder out- 
let that resembled the lesion of pyloric 
stenosis. 

Most often the presenting complaint is 
recurrent urinary infection that fails to 
respond permanently to any form of anti- 


- bacterial medication, for obstruction en- 


hances persisting infection, especially when 
there is residual urine. Troublesome enure- 
sis in some instances will be found to result 
from obstruction and associated residual 
urine, and urinary incontinence by day is 
often the result of an advanced stage of this 
disease. When complete decompensation of 
the bladder musculature has occurred, 
there may be protuberance of the abdomen, 
and finally loss of appetite and apathy asso- 
ciated with uremia. The majority of cases, 
alas, are diagnosed when in the advanced 
stages. The diagnosis of urinary obstruction 
is usually made upon finding residual urine 
and observing gross trabeculation of the 
bladder—evidence of compensatory hyper- 
trophy. 

Advanced cases with serious impairment 
of renal function will require prolonged 
drainage for survival. Cases that are diag- 
nosed before the occurrence of serious upper 
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urinary tract damage can be cured by re- 
moving the obstruction either endoscopically 
or by the retropubic approach. Most sur- 
geons prefer the retropubic operation de- 
scribed by Bradford Young! which affords 
excellent exposure and can be performed 
with standard operating room instruments. 
The present author read a short report 
on this subject a few years ago which was 
published in The Michigan State Medical So- 
ciety Journal. Soon after its publication a 
physician in a nearby city phoned to state 
that he had read the article and had subse- 
quently observed that his newborn grand- 
son voided with hesitancy and interruption 
of the stream. Investigation revealed ob- 
structing valves and residual urine amount- 


1Younc, BRApFrorp W. The retropubic 
, 96: 150- 


neck obstruction in children. Surg. Gyn. O 
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ing to 100 cubic centimeters. The obstruc- 
tion was easily corrected by endoscopic 
procedure and one day later the infant was 
voiding freely and without interruption. He 
was saved from a life of urinary tract in- 
validism. 

Early recognition is an all important fac- 
tor in the successful management of these 
cases. Indeed, the well baby clinic should 
be the first line of attack in the early recog- 
nition of obstructive lesions. Doctors rou- 
tinely instruct mothers of newborn babies 
regarding the care of their infants and in- 
form them about certain observations that 
should be made from time to time, for 
example, bowel habits and sucking tech- 
niques. Equally important should be the 
observation of the act of micturitioa. Any 
evidence of impediment should prompt 
early investigation. 
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WOUND HEALING 


J. ENGLEBERT DUNPHY, M.D., F.A.C.S., Boston, Massachusetts 


THE REACTION OF TISSUE to injury is a 
phenomenon which the surgeon encounters 
so regularly in his daily practice that its 
basic implications are apt to escape him. 
Historically, the term ‘‘wound healing”’ re- 
calls Paré’s dressing of the open amputation 
stump with wine instead of boiling oil or 
Halsted’s insistence on gentle handling of 
tissue and the advantages of fine sutures 
and ligatures. Since the classic contribution 
of Harvey and Howes, experimental studies 
of wound healing have been focused princi- 
pally upon the rate in gain of tensile strength 
and the factors which alter it. Practically 
speaking, the thoughtful surgeon thinks of 
wound healing in terms of adequate blood 
supply, age of the patient, careful asepsis, 
avoidance of trauma, and the correction of 
nutritional deficiencies. All of this is vitally 
important, but is there not more for the 
surgeon to consider? 

Broadly speaking, healing or repair is a 
fundamental feature of recovery from any 
injury or disease, but to the surgeon it 
should have particular significance. It is 
common to the clean, incised wound as well 
as the laceration or contusion; it occurs in 
the liver after shock and in the clot on the 
blood vessel wall in thrombophlebitis; it 
can be studied in the replacement of a vas- 
cular prosthesis by the host’s tissue and in 
the bed of a duodenal ulcer, and it may 
play a crucial and as yet quite unappre- 
ciated role in the stromal reaction around 
an invading neoplasm. All of these states 
are “healing wounds” but evaluation of 
them in terms of histopathology and tensile 


strength alone is not likely to continue to 
be profitable. New methods are required. 
During the last decade important ad- 
vances have been made in our knowledge 
of the growth and metabolism of connective 
tissue. Electron microscopy, x-ray diffrac- 
tion, histochemical staining methods, and 
direct chemical analysis have provided a 
wealth of new information. The use of 
isotope tracers, particularly C-14 labelled 
glycine and S* labelled sulfate and methi- 
onine, have shown that mesenchymal tissues 
are metabolically very active. Connective 
tissue can no longer be regarded as a com- 
paratively inert supporting tissue. It under- 
goes change in response to hormones, 
metabolic disturbances, and a great many 
disease states. Its reaction to local injury or 
irritation is quite variable. Moreover, it is 
now possible to distinguish among altera- 
tions in the ground substance, in the cellular 
reaction, and in the formation of collagen. 
Much of this new knowledge is directly 
applicable to a study of wound healing, 
but to date surgeons have played a com- 
paratively small role in these advances. In 
the next decade it is to be expected that the 
work of Asboe-Hansen, A. H. T. Robb- 
Smith, Karl Meyer, Bostrom, Duran-Rey- 
nals, Schmidt, and many others too numer- 
ous to mention will be as familiar to sur- 
geons as it is to those whose primary concern 
is with collagen and the “‘collagen diseases.” 
Wound healing is a collagen disease and, 
as it receives more attention from surgeons, 
much new knowledge of universal practical 
applicability should be forthcoming. 
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THE SURGEON AT WORK 


THE LATERAL FLAP TECHNIQUE IN 
SUPRACONDYLAR AMPUTATIONS 


MELVIN M. REEVES, M.D., and FRANK W. QUATTLEBAUM, M.D., F.A.C.S., 


St. Paul, Minnesota 


ONE OF THE COMMON SURGICAL PROBLEMS in a 
gencral hospital is the treatment of gangrenous 
extremities in patients with arteriosclerosis or 
diabetes. These patients are predominantly eld- 
erly and emaciated. Their personal hygiene is 
either poor or nonexistent. If they are diabetic, 
they have little insight into their diabetes and its 
control. They usually have had the gangrenous 
process for a long period of time. Some have 
been content to watch an infected gangrene 
spread from the toes to above the knees. Many 
want to be left alone to die. 

The treatment of arteriosclerotic or diabetic 
gangrene has been quite’ unsatisfactory. The 
diabetes is usually difficult to regulate because 
of the presence of infection. Secondary sepsis can 
be so fulminating that chemotherapy is ineffec- 
tual. Hospitalization is usually prolonged with 
a high morbidity rate, and a supracondylar am- 
putation is usually required as a lifesaving pro- 
cedure. In the past, the mortality rate for such 
amputations has varied from 25 to 50 per cent. 
More recently a mortality rate of 6 to 40 per 
cent has been reported. If an amputation has 
been performed, often the stumps heal poorly or 
require reamputation. In spite of the paucity of 
the current literature, amputations in these pa- 
tients are still a problem which will increase in 
magnitude since more people are living to reach 
the later decades of life. 

In an attempt to cope with this serious prob- 
lem, a definite therapeutic plan has been used 
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at Ancker Hospital since 1948. Certain prerequi- 
sites for surgery have been established, early 
amputations have been advised, and routine use 
of a lateral flap supracondylar amputation has 
been carried out. It is our purpose in this article 
to present some of the results which have en- 
sued from this plan. 


GENERAL CONSIDERATIONS 


The terms arteriosclerotic and diabetic gan- 
grene have been used to describe the same patho- 
logic process. The term arteriosclerotic gangrene 
is used henceforth to refer to both of these 
conditions. 

Each patient seen in the emergency room or in 
consultation at Ancker Hospital who has arterio- 
sclerotic gangrene is transferred to the peripheral 
vascular surgical service. Chemotherapy is started 
immediately in massive doses. Control of the 
diabetes and electrolyte balance are then given 
priority. The patient is placed at strict bedrest 
with the feet slightly elevated and protected by 
a cradle without heat. If it is possible, 24 hours 
or more are utilized to regulate the diabetes and 
improve the electrolyte imbalance, and to correct 
the anemia and check the cardiac status of the 
patient. If the signs and symptoms of the gan- 
grene become limited during this initial period, 
sympathetic blocks or lumbar sympathectomy 
may be utilized. Supracondylar amputation is 
then postponed as long as improvement con- 
tinues. If the patient fails to respond to 24 hours 
of such therapy or if the gangrene continues to 
spread, early amputation is advised. 
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Fic. 1. a, Site of insertion of the long amputation knife. b, Cross sectional view of the method of forming 
the two lateral flaps. Note how the femoral vessels and sciatic nerve are protected by the femur. c, Place- 
ment of the malleable retractor and the use of the Gigli saw to sever the femur are shown. d, The leg is 
flexed and rotated to expose the great vessels and nerve. e, Amputation is completed by severing the 


posterior bundle of fat and skin. 


CLINICAL CONSIDERATIONS 
Since 1948, 103 patients with arteriosclerotic 
gangrene have undergone 114 supracondylar 
lateral flap amputations. All amputations have 
been performed by the resident staff under the 
supervision of the attending staff. The ages of 
the patients have varied from 35 to 94 years. The 
mean average age of 71.9 years is more than 
that reported in other series of similar patients. 
Sixty-two amputations were performed in men 
and 52 in women. There were 52 diabetics and 
62 nondiabetics. Eleven patients (3 diabetic, 8 
nondiabetic) had bilateral amputations. 

The gangrenous process was a frank, wet, wild 
gangrene in 42 of the patients, 21 in diabetics 
and 21 in nondiabetics. Secondary sepsis was 
present in varying degrees of severity in all the 
remaining limbs. The right leg was affected 61 
times and the left leg 53 times. 


The average time interval between the onset 
of the symptoms of gangrene and admission to 
the hospital was 40.5 days in the diabetic pa- 
tient and 54.4 days in the nondiabetic. The 
average time interval between onset of symptoms 
and time of surgery was 67.3 days in the diabetic 
and 55.2 days in the nondiabetic patients. Other 
studies have indicated that this delay by the 
patient may be partially responsible for one- 
third of the amputations in the arteriosclerotic 
patient. 

A two stage procedure as carried out by 
Zierold, Pearse and Ziegler, and McLaughlin 
has not been used at Ancker Hospital. In our 
opinion, 2 anesthetics and 2 operative procedures, 
in all probability, would lead to an increase in 
the mortality rate. Prophylactic femoral vein 
ligation has not been employed at Ancker 
Hospital. 
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Fic. 1. f, The wound edge is sutured with only a few interrupted silk sutures in the skin. Note the posterior 
one-third of the wound is left open for drainage. g, The stockinet dressing is applied to the stump which is 
ready for application of traction. h, The sterile gloved finger is introduced into the posterior portion of 
the wound to drain any hematoma or collection of fluid. 


LEVEL OF AMPUTATION 


Before suggesting amputations below the knee 
in the arteriosclerotic patient certain facts de- 
serve mention. Simple toe amputations carry a 
reported mortality rate of 2.2 to 16.6 per cent, 
and 32 to 50 per cent of these patients require 
reamputation at a higher level. Holden states 
that in 52.6 per cent of his amputations of the 
toe a thigh operation was necessary within 3 
months. In 86.5 per cent of Eliason’s amputa- 
tions of the leg, thigh amputations were re- 
quired. Amputation through the lower leg has a 
reported mortality of 4.8 to 42.9 per cent with a 
reamputation rate of 27.5 to 29 percent. Amputa- 
tion below the knee in the arteriosclerotic patient 
has been attempted at Ancker Hospital in a 
very few select cases. All patients have subse- 
quently required a supracondylar amputation. 

In a very select group of diabetic patients, 
McKittrick (3, 6) has been able to perform trans- 
metatarsal amputations with excellent results. 
However, his criteria for selection of patients 
would not be met by any of the patients in our 
group. 

The need of high amputations has been 
stressed by some authors and is based anatomi- 
cally on the fact that the most common site of 
occlusion is at the bifurcation of the popliteal 
artery or distal femoral artery. The popliteal 
and genicular vessels about the knee are the 
only source of blood supply to the lower leg, the 
profunda femoris ending in the lower part of 
the thigh. 


CHOICE OF ANESTHESIA 


Anesthesia is usually a problem in these pa- 
tients, and each patient must be treated on an 
individual basis. Spinal anesthesia has been the 
choice of many surgeons and was used in 100 of 
our cases. Pentothal augmented with nitrous 
oxide was used in 9 of our cases, and cyclopro- 
pane in 3 cases. Block anesthesia of the femoral 
and sciatic nerves with local infiltration of the 
area innervated by the obturator nerve was the 
choice in 2 cases. Ice refrigeration was used early 
in the series on a moribund patient who died 
soon after surgery. 


LATERAL FLAP TECHNIQUE 


The literature has dealt mainly with the indi- 
cations for surgery or the level of the amputa- 
tion, and little emphasis has been placed on the 
technique of the surgical procedure itself. Our 
criteria for a safe amputation include the follow- 
ing: a minimum of shock, ease of performance, 
dependent drainage, and minimal foreign body 
material for closure, and a well healed weight 
bearing stump. We also believe that the pro- 
cedure should be one which can be used for a 
midthigh as well as a supracondylar amputation. 
In our hands, the lateral flap technique fulfills 
these criteria best. — 

It is recognized that the lateral flap technique 
for amputations is not as commonly used as some 
others, but we believe that when it is used, as 
outlined in the following, it causes minimal tis- 
sue damage and provides a stump that is easy 
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to convert into a totally closed stump without 
further surgery. 

The patient is placed on the operating table 
in a supine position or even a semi-Fowler posi- 
tion if the cardiac status indicates. The entire 
affected limb and groin are prepared and draped 
in the usual manner with the lower leg being 
draped separately. A sharp pointed, long am- 
putation knife is inserted through the anterior 
surface of the thigh at a level 4 to 6 inches above 
the patella until it touches the femur (Fig. 1a 
and b). The point of the knife is then worked 
around the lateral aspect of the femur and pushed 
posteriorly until the point emerges through the 
skin as near the midline as possible (Fig. 1b). 
The blade is then pushed distally and laterally 
so that a skin and muscle flap of 2 to 3 inches is 
formed. The knife blade is again placed in its 
original position on the anterior surface of the 
thigh. A medial flap of muscle and skin is formed 
in the same manner. The periosteum is scraped 
from the bone cortex to a point 2 inches above 
the apex of the incision. A malleable retractor is 
placed under the femur between the bone and 
the femoral artery and the vein and sciatic nerve. 
The femur is then transected with a Gigli saw 
11% inches above the apex of the incision (Fig. 
1c). The leg is rotated 90 degrees and flexed 
to expose the great vessels and sciatic nerve (Fig. 
1d). The vessels and nerve are then divided 
between clamps as high as possible and ligated 
with No. 000 chromic catgut. The remaining 
posterior bridge of tissue is divided to complete 
the amputation (Fig. 1e). Small bleeders are 
controlled with No. 000 and No. 0000 plain 
catgut ties. 

At this point an appraisal is made of the ap- 
pearance of the tissues. If the muscles appear 
dusky and ooze a little, poor wound healing can 
be anticipated and a second amputation is per- 
formed immediately at a level approximately 4 
inches higher. This may be repeated until a level 
of good tissue viability is reached. A slight bloody 
ooze is desirable. 

The skin is then approximated with sutures 
with no attempt at muscle or fascia approxima- 
tion. The anterior two-thirds of the incision is 
closed loosely with the posterior portion left 
open for dependent drainage (Fig. 1f). No 
drains are used, and a dry dressing is applied. 
Skin traction is established by means of a stock- 


inet glued to the skin with ace adherent (Fig. 


1g). Postoperatively, 2 pounds of traction are 


used for 2 days. On the third postoperative day, 
the posterior portion of the wound is probed 
with a sterile gloved finger to the end of the 
femur in order to augment the drainage of any 
seromas or hematomas (Fig. 1h). This pro- 
cedure is continued daily thereafter until the 
wound is completely healed. The stockinet may 
be left on indefinitely, and the dressing and 
probing may be performed through the end of 
the tubular dressing. If there are areas of non- 
viable tissue present in the wound these are 
radically débrided daily on the ward. 

One of the advantages of the lateral flap tech- 
nique is the ability to amputate at a level high 
enough to insure adequate circulation and good 
healing. This insurance is based on the surgeon’s 
judgment of the tissue as he cuts across it. If the 
muscle tissue appears dusky and has little capil- 
lary ooze, the amputation is immediately re- 
peated at a higher level. When a level is reached 
at which the muscle is beefy red and has a good 
capillary ooze, good wound healing can be an- 
ticipated. The difference between healing and 
not healing is only a hairline in the arterio- 
sclerotic patient with arterial insufficiency. 

Gentle tissue handling need only be mentioned 
for emphasis. The long amputating knife is not 
used by all surgeons. We believe that when the 
long amputation knife is used to form an entire 
muscle flap in one quick slash, a nontrauma- 
tized, smooth surfaced flap is formed. However, 
if a scalpel is used, the muscle surface of the flap 
is in many layers and has many crevices of trau- 
matized tissue for potential foci of infection. Daily 
wound dressing and débridement of nonviable 
tissue reduce the incidence of infection. 


RESULTS 


Mortality rate. No single method for determin- 
ing mortality rate among these patients exists in 
the literature. The number of deaths in our series 
according to the time interval from surgery to 
death was as follows: 6 in the 0 to 5 day interval 
group, 5 in 6 to 10 days, 5 in 11 to 15 days, 3 in 
16 to 20 days, none in 21 to 25 days, 1 in 26 to 
30 days, 2 in 31 to 45 days, none in 46 to 60 days, 
1 in 61 to 90 days, 1 in 91 to 120 days, and 14 in 
the period over 120 days. 

Inasmuch as the hospital stay of these patients 
is quite prolonged for reasons sometimes unre- 
lated to their amputations, we have decided that 
a death occurring 30 or more days postoperative- 
ly unrelated to the procedure per se should not 
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be classified as an operative death. In the Ancker 
Hospital series of 114 amputations in 103 pa- 
tients, there were 20 surgical deaths, a patient 
mortality of 19.41 per cent and an operative 
mortality of 17.54 per cent. 

Postoperative mortality. The cause of postopera- 
tive death was noted to be: bronchopneumonia 
in 6 cases, pulmonary emboli, embolic cerebral 
vascular accident, and mesenteric thrombosis in 
4, cardiac decompensation in 4, unknown in 3, 
uremia in 2, and cardiac arrest in 1 case. Bron- 
chopneumonia was the leading cause of death. 
Embolic phenomena and cardiac decompensa- 
tion were the second most common causes of 
death. 

Hospital morbidity. There are many times at 
Ancker Hospital when the postoperative stay in 
the hospital is unduly prolonged by the fact that 
this is a community center for domiciliary care 
of patients awaiting disposition in nursing homes 
and county farms. The length of the postoperative 
hospitalization averaged 38.2 days for diabetic 
patients and 42.3 days for the nondiabetic pa- 
tients. Many factors tend to increase the length of 
hospitalization for these elderly patients who 
have lost a limb from arteriosclerosis. Their re- 
cuperative powers are inherently poor because 
of inadequate nutrition, diabetes, anemia, de- 
creased blood volume, and poor renal and car- 
diac reserves. In spite of medical armamentarium 
for diagnosis and therapy to overcome these 
factors, the patient’s desire to give up must be 
overcome. These patients usually believe the end 
is near when they lose a leg. Many realize that 
they will be entirely dependent upon others and 
do not care for this prospect. One has to contend 
with the economic and emotional problems of 
the homes from which these patients come, or 
with the unenlightened response of relatives even 
though the patients are from institutions in the 
community. The fact is obvious that often these 
patients are unwanted and their demise often 
affords some degree of relief to an already over- 
burdened family. 

Healing of stumps. Primary wound healing oc- 
curred in 85, or 75.4 per cent of the cases. Poor 
wound healing as evidenced by partial wound 
dehiscence or by stump infection occurred in 3 
cases (2.4 per cent). No healing, requiring ream- 
putation, occurred in 11 patients (9.2 per cent), 
1 of whom at death was listed as a surgical fa- 
tality. In 15 cases, the recorded evidence was 
insufficient to classify the type of wound healing 


accurately, or the patient died too soon after 
surgery was carried out to permit healing of the 
stump to begin. 

No patient has been denied a prosthesis for 
lack of a good stump. No difficulty from the 
fitting of the prosthesis has been encountered to 
date. The limiting factor in the fitting and use of 
a prosthesis has been the mental attitude of the 
patient and his physiologic age. 


DISCUSSION 


We do not accept the operative mortality of 
17.5 per cent in this series as being optimum. 
Certain factors involved are fixed and others not. 
The factors which cannot be changed include the 
age and physiologic condition of the patient. The 
greatest factor that can be improved upon is the 
delay between the onset of the symptoms and the 
time of amputation. Such improvement requires 
the education of the public in seeking early care. 
However, after the patient has finally been ad- 
mitted to the hospital, the staff, attempting to 
be conservative in the hope of salvaging the ex- 
tremity, has indeed often delayed too long an 
amputation which was obviously necessary when 
the patient was first seen. 

In our hands the technique described has 
proved to be very effective. It is simple, easily 
standardized, and in this series has been done 
entirely by the resident staff. It is equally adapt- 
able as an elective or as an emergency procedure. 
In the former, primary wound healing, minimum 
morbidity, and a good useable stump are usually 
assured. In the latter, it has proved an excellent 
emergency procedure in that it can be done as 
rapidly as a guillotine procedure and offers all 
the advantages thereof. In such a situation, the 
lower one-third or one-half of the wound can be 
left unclosed and approximated at a later date 
without a secondary revision. 


SUMMARY AND CONCLUSION 


1. Arteriosclerotic gangrene is a fulminating 
type of gangrene that requires lifesaving ampu- 
tation. The patients are elderly and extremely 
poor risks. 

2. The experience of the Ancker Hospital staff 
with the lateral flap supracondylar amputation 
is presented. 

3. Use of the lateral flap in our hands has had 
many advantages, has provided an acceptable 
mortality as well as good healing and a satis- 
factory stump. 
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4. Delay on the patient’s part in seeking med- 
ical aid has influenced final recovery. 

5. After hospitalization, added delay by the 
physician in charge in his hope to save a limb 
has further compromised the outcome. This tend- 
ency, more common in the earlier part of the 
series reported, is currently being corrected. 


REFERENCES 

1, Extason, E. L. Surgery of diabetic gangrene. Ann. 
Surg., 1933, 98: 1-16. 

2. Hoxpen, W. D. Arteriosclerotic ischemic necrosis of 
lower extremities. Surgery, 1947, 22: 125-128. 


MckKirrrick, L. S., McKirrrick, J. B., and Ristey, 
T. S. Transmetatarsal amputation for infection or 
gangrene in patients with diabetes mellitus. Ann, 
Surg., 1949, 130: 826-842. 

McLaucuuin, C. W., Jr. Problems in surgical man- 
agement of diabetic gangrene. Surgery, 1943, 13: 
423-433. 

Pearse, H. E., and Ziecuer, A. R. Is conservative 
treatment of infection or gangrene in the diabetic 
patients worth while? Surgery, 1940, 8: 72-78. 
Warren, R., Crawrorp, E. S., Harpy, I. B., JR 
and McKirrrick, J. B. Transmetatarsal amputation 
in arterial deficiency of lower extremity. Surgery, 
1952, 31: 132-140. 

ZiEROLD, A. A. Gangrene of extremity in the diabetic, 
Ann. Surg., 1939, 110: 723-730. 


§ 
4. 
Di. 
7 


THE SURGEON’S LIBRARY 


Reviews of New Books 


THERE ARE FEW REGIONS of the body in which there 
arise more discussions and differences of opinion as 
to roentgen interpretations than the cervicodorsal 
region. Actually, however, the incidence of anomalies 
and anatomic variations is more rarely encountered 
in that region than in the lumbosacral region. 

The author, one of the world’s outstanding authori- 
ties on skeletal roentgenology, has set forth in his 
work entitled Die occipito-cervical-Gegend' the roentgen 
anatomic relations of the cervical and upper dorsal 
vertebrae and the various pathologic states which 
may be encountered. In the course of this investiga- 
tions the author has become more and more impressed 
with the necessity of employing an individual tech- 
nique adapted to the case in hand rather than a rou- 
tine standard technique of examination. In neurology 
the recognition of anomalies has become increasingly 
important. 

A comprehensive bibliography is included, which 
fairly well includes the American literature. The illus- 
trations are exceptionally well reproduced. This inter- 
esting monograph merits abundant praise, though it 
needs the supplement of the information very recent- 
ly developed by Jacobson of the Los Angeles (Cali- 
fornia) General Hospital. —James T. Case. 


THE TEXTBOOK Embryologie? by the Professor of 
Anatomy at the University of Frankfurt departs con- 
siderably from the usual product emanating from 
anatomic laboratories of medical schools. Its final 
focus is man, but the treatment of human develop- 
ment gives ground to extended considerations of 
development in lower mammals, in other vertebrates 
and, to a degree, in invertebrates. It is the author’s 
belief that the findings in experimental morphogenesis 
and developmental physiology, gained from lower 
vertebrates and from invertebrates, provide an impor- 
tant basis for the understanding of the proper signifi- 
cance of many biologic problems, including those of 
pathology and clinical medicine. Accordingly, various 
aspects of experimental biology and causal develop- 
ment are reviewed. The result is a treatise of human 
development with a considerable general biologic, 


1Diz Occiprro-CERVICAL-GEGEND; EINE DIAGNOSTISCH-PATHO- 
GENETIsCHE StupiE. By Priv.-Doz. Dr. J. E. W. Brocher. 145 
illustrations. DM 48. Stuttgart: Georg Thieme Ver- 
ag, 

*EMBRYOLOGIE; EIN LEHRBUCH AUF ALLGEMEIN BIOLOGISCHER 
Grunpace. By Dietrich Starck. 688 pages, 502 illustrations. 
DM 78. $18.55. Stuttgart: Georg Thieme Verlag, 1955. 
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experimental, and comparative bias. This has distinct 
advantages from the standpoint of broad outlook, 
whereas the concomitant limitations of space prevent 
such extended considerations of human development 
as the size of the book might lead one to expect. The 
treatment is modern; the illustrations are satisfactory 
but not profuse in comparison to the attempted cover- 
age; there is a valuable bibliography and an adequate 
index. For those who seek information on develop- 
ment in forms other than man, and for those who are 
curious as to what the experimentalists have done in 
unravelling the dynamic relations in causal develop- 
ment, this book should offer particular appeal. 
—Leslie B. Arey. 


THE voLuME of 143 pages entitled Roentgenschicht- 
verfahren® gives a succinct account of the development 
of body section roentgenography, but with only casual 
reference to the early work of the American con- 
tributors to this subject. The contribution of Sher- 
wood Moore and his associates has apparently been 
omitted entirely from the historical chart. The the- 
oretic and historical and technical considerations are 
described satisfactorily in great detail, with an 
abundance of illustrative drawings. There are 92 
excellent illustrations which convince one of the value 
of tomography in supplying detail not otherwise to be 
achieved in a certain number of internal pathologic 
states, particularly abscess and other lung lesions, 
bronchogenic detail, particulars of certain anatomic 
conditions, such as the atlantoaxoid articulation, the 
sternum, and the larynx, for example. No space has 
been devoted to the most recent development of 
tomography in which transverse axial sections can 
be depicted. This transversoaxial projection is espe- 
cially valuable in determining the operability of 
thoracic cancer. The complicated and expensive 
equipment necessary for this type of work will hinder 
its general use for some time to come. Improvised 
methods of tomography expose the radiologist or his 
technician to so much radiation that their use cannot 
become routine. This method can be made perfectly 
safe for patient and operator if sufficient funds are 
available. — James T. Case. 


3ROENTGENSCHICHTVERFAHREN; GRUNDLAGEN DER TECH- 
NISCHEN ENTWICKLUNG UND DER KLINISCHEN ANWENDUNG FUER 
Diz Praxis. By Prof. Dr. R. Griesbach and Dr. F. Kemper. 
143 pages, 187 illustrations. DM 39. Stuttgart: Georg Thieme 
Verlag, 1955. 
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THE SECOND VOLUME of Clinical Roentgenology* calls for 
commendation, as did the first. The writers are men of 
wide experience, and they have had access to a vast 
amount of material from which they have selected well. 
With few exceptions, even the untutored eye can gain 
impression of the entity which they are trying to pre- 
sent. In this volume they undertake to review the con- 
tributions of x-ray diagnosis of the skull, facial bones, 
and spine. They have covered this material with 
great completeness. 

To assist in an understanding of the lesions de- 


scribed, they review the development of the bones of: 


the skull. They present helpfu! information about the 
technique of making skull films. The authors then 
discuss at reasonable length and in considerable de- 
tail, the normal roentgen anatomy of the skull. This 
introductory chapter is then followed by an extensive 
bibliography. 

Shortly after receiving this book for review, this re- 
viewer had in hand a case of hyperostosis frontalis in- 
terna. He had not previously encountered such a case 
in his practice and found the description and the pho- 
tographs very helpful in understanding this condition. 
Further reading concerning this entity has lead this re- 
viewer to commend the clinical description particular- 
ly. There is an excellent short review of angiography 
with helpful anatomic diagrams accompanying it. ‘The 
section on brain tumors seems particularly complete 
and well done. To one not specializing in x-ray inter- 
pretation the photographs which illustrate maxillo- 
facial fractures are extremely helpful and very in- 
structive. 

For the general surgeon, the section on the neck and 
spine is very useful. A quick review of this section of 
the book will help anyone confronted with accident 
cases to know better what he is dealing with and when 
he will need to disturb the x-ray man in off hours to 
come in for interpretation. There is a particularly use- 
ful section concerning the problem of intervertebral 
discs; and at the beginning of the whole section of the 
spine there is a helpful review of the anatomy which 
enables one to understand the pathology of the region 
better, as well as to interpret the x-ray films with 
greater understanding. 

In reviewing the first volume it was believed by this 
reviewer that there was considerable unused space on 
some of the pages. It seems this time a great economy 
has been exercised and that this criticism does not ap- 
ply to this volume. The publishers have again done an 
excellent job in producing clear reproductions of the 
radiographs selected. They have again used high grade 
paper and clear inking in producing the volume. This 
book is recommended again as a valuable reference for 
both specialists and general medical men. 

— Martin B. Tinker, Jr. 


THE AUTHOR’s laboratory observations, clinical expe- 
riences, and several new ideas on the basic mechanism 
are combined in a very nice way in the 150 page 
monograph on The Mechanisms of Healing in Human 


4CuinicaAL Vol. II. THe Heap, Neck AND 
Spinat Cotumn. By Alfred A. de Lorimier, M.D., Henry G. 
Moehring, M.D., and John R. Hannan, M.D. 464 pages, illus- 
trated. $18.50. Springfield, Ill.: Charles C Thomas, 1954. 


Wounds.* Too often we are prone to put “‘stuff to stuff” 
in our surgical closures and thereby frequently jeopard- 
ize the function of the part because of wound inflam- 
mation, secretions, and granulations. 

Wounds, whether they be burns, ulcers, or surgical 
incisions, heal by two distinct processes; fibrous healing 
of the deeper layers including the dermis and epithelial 
healing. Epithelization takes place by the ameboid 
movement into the wound of the cells from all layers of 
the surrounding epithelium. Mitosis takes place sec- 
ondarily and occurs late in the process of healing. The 
surface which can be covered by these cells is depend- 
ent upon the number of living epithelial cells and the 
surface over which they are to extend. The deeper 
fibrous healing results from a deposit of collagen, pro- 
duced by cells which were not previously part of the 
functioning tissue involved in the injury. The author 
believes that the lymphocyte is a cell of varied poten- 
tialities, and substances resulting from its disintegra- 
tion at the wound site are the precursors of collagen. 

The latter half of the book deals with topics such as 
infection, time factors, age of the patient, physical fac- 
tors, and their effect on wound healing. Complications 
such as wound dehiscence, postoperative hernia, and 
adhesions are presented as to cause and effect. Healing 
of burns, ulcers, and donor sites are handled briefly, 
but one no longer asks: ‘“‘Why should this be covered 
with skin?” or “What is the dressing of choice?” 

The American Lecture Series is enhanced by this 
volume—a thought provoking book for both teacher 
and student alike. —W. B. Stromberg, Jr. 


A COMPLETE TREATISE on cancer cells is ably presented 
in the book entitled Cancer Cells.6 It deals with many of 
the problematic aspects in oncology, i.e., the properties 
of malignant cells, particularly on physicochemical 
and histochemical grounds, carcinogenesis, and the 
author’s personal evaluation of the data thus far pre- 
sented by various workers in support of their hypo- 
theses on the subject. Factors which may alter cancer 
production and formation such as diet and geographic 
environment, and data on diagnosis, prevention, and 
treatment are incorporated. The technical terms are 
defined and discussed clearly. A brief summary is in- 
cluded at the end of each chapter lending compactness 
and integration to the volume. All authors and their 
publications cited in the book are listed in a separate 
bibliography for convenience of the reader. The aim of 
the author is to introduce the reader to the more im- 
portant facts about cancer, culled from past and 
present literature. 

Theories and concepts, which are carefully analyzed 
and arranged into cogent chapters to supply clues for 
further avenues of investigations, are more than ade- 
quately tabulated in this book. 

The print is clear, on a good grade of glossed paper, 
and the tome is expertly bound. Particular attention is 
directed toward the appendix and its purpose. Tables 


S5THe MECHANISMS OF HEALING IN HuMAN Wounps; A Cor- 
RELATION OF THE CLINICAL AND TissuE Factors INVOLVED IN 
THE HEALING oF Human SurcicaL Wounps, Burns, ULCERS, 
AND Donor Sires. By Shattuck W. Hartwell, B.S., M.S., M.D., 
Ph.D. in Surgery, F.A.C.S., F.1.C.S. 166 pages, 44 illustrations. 
$4.75. Springfield, Ill.: Charles C Thomas, 1955. 

6Cancer CELts. By E. V. Cowdry. 677 pages, 137 illustrations. 
$16.00. Philadelphia and London: W. B. Saunders Co., 1955. 
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are expertly assembled and used to supplement written 
data. 

The volume should be recommended for ready and 
universal use. — Mark C. Wheelock. 


THE METHODS AND MATERIALS used by the author in his 
office practice are presented in Office Procedures,’ writ- 
ten by Paul Williamson. It contains 412 pages and has 
an abundance of illustrations which greatly assist the 
descriptions. All fields of medicine and surgery are 
covered and in each section good methods of examina- 
tion are first presented followed by a description of 
treatment. 

Good surgical practice, however, requires that sur- 
gery be done under the best possible conditions, and 
it is doubtful if many of the procedures described by 
the author should be undertaken outside of a well 
equipped operating room. It is conceivable that in 
areas remote from such facilities there may be times 
when some of these procedures could justifiably be 
done in the office. It is under these conditions that this 
book is probably of most value. —Russell T. Bothe. 


IN THE BEGINNING PAGES of the monograph entitled La 
pression interfragmentaire dans osteosynthése,’ the author, 
J.-P. Razemon, discusses the histologic viewpoints on 
fracture healing and considers especially healing “‘per 
primam intentionem,” as he calls it, which means 
“without the formation of an apparent bony callus.” 

Of the different factors which are involved in such a 
healing process, it is certainly the axial pressure on the 
fracture ends which is the most important one but other 
conditions have to be met with. Not in every fracture 
nor at any stage of the repair process can this healing 
per primam be obtained. To obtain a true healing 
without visible fracture line or visible callus necessi- 
tates an open reduction and fixation with pressure be- 
tween the bone ends within the first 2 days after the 
accident. The techniques and the devices by means of 
which an axial pressure can be obtained in experi- 
mental surgery and in man, and the results of these 
techniques in the author’s own cases, are described in 
detail. 

The best results seem to be obtained in fractures of 
the forearm, oblique fractures of the tibia, and in non- 
union without gross displacement, where the pressure 
exerted on the fracture ends by the coaptation bone 
plates acts as an irritating factor causing union. 

—JF. Mulier. 


An INTERNATIONAL Symposium on Cardiovascular 
Surgery? was held in Detroit, Michigan on March 17, 
18, and 19, 1955, sponsored by the Henry Ford Hos- 


. ‘Orrice Procepures. By Paul Williamson, M.D. 412 pages, 
gery $12.50. Philadelphia and London: W. B. Saunders 

1955. 

SLA PRESSION INTERFRAGMENTAIRE DANS L’OSTEOSYNTHESE. By 
Docteur Jean-Pierre Razemon. 123 pages, illustrated. Lille: 
Imprimerie Morel et Corduant, 1955. 

‘Henry Forp Hospirat INTERNATIONAL SYMPOSIUM ON 
CarpIovascuLaR SURGERY; STUDIES IN PHystoLocy, Dr1aGnosis, 
AND TECHNIQUES. Proceedings of the Symposium held at Henry 
Ford Hospital, Detroit, Michigan, March 1955. Edited by 
Conrad R. Lam, M.D. 543 pages, illustrated. $12.75. Phila- 
delphia and London: W. B. Saunders Co., 1955. 


pital. The participants and discussants came from 
many cardiovascular centers throughout the world. It 
was the most unique concentrated gathering of its 
kind, invited to consider and discuss the various phases 
of cardiovascular surgery. Studies concerning diagnos- 
tic methods, normal and abnormal physiology, path- 
ology, and surgical techniques were well presented 
and discussed. 

Sixty participants’ and 17 discussants’ papers pre- 
sented at this meeting were edited by Dr. Conrad Lam, 
the Chairman of the Henry Ford Hospital Committee, 
and were published by W. B. Saunders Company. The 
result is the most up-to-date publication concerned 
with surgery of the heart, of the great vessels, and of the 
peripheral vessels. The editor and the hospital are to be 
congratulated on sponsoring this symposium and on 
collecting and editing the many valuable papers 
which are included in this one well illustrated book 
of 543 pages. —Egbert H. Fell. 


A DETAILED DESCRIPTION (188 pages) of the author’s 
anatomic studies of the parametrium is presented in the 
volume entitled Das Parametrium™ by Wilhelm Langre- 
der. In this work, the author follows the thinking of his 
illustrious predecessors who include Hegar, Sellheim, 
and Wolf in his careful studies of morphology and 
function. He concludes that the endopelvic fascia is 
continuous with the cervical fascia and that these two 
structures are in reality one structure. Furthermore, he 
shows that they function as a unit during coitus, preg- 
nancy, delivery, and puerperium. There is also in- 
cluded a complete and meticulous bibliography of 21 
pages on the subject. This thesis is very well illustrated 
and the book makes excellent detailed reading for 
those who are interested in this subject. 
—Ralph A. Reis. 


THE SECOND EDITION of a book on the back by Dr. 
Lewin is entitled The Back and Its Disk Syndromes." The 
first edition was known as Backache and Sciatic Neuritis. 
The text comprises approximately 900 pages and cov- 
ers practically all of the disorders of the back. A 
maximum amount of space is devoted to the prob- 
lem of the low back, including the herniated inter- 
vertebral disc. 

The author has used his own valuable experience in 
combination with the material written by the world 
authorities for the past 40 years, to present a very com- 
prehensive survey of back problems. The nonoperative 
and office management of these problems is empha- 
sized throughout the book. The book is easy to read, is 
well illustrated, and well summarized. 

— Webster B. Gelman. 


10ZWANGLOSE ABHANDLUNGEN AUF DEM GEBIETE DER FRAu- 
ENHEILKUNDE. Edited by Prof. Dr. Robert Schréder. Vol. 18. 
Das PARAMETRIUM; FUNKTIONELLE ANATOMIE DER LIGAMENTZUEGE 
SOWIE IHRE BEZIEHUNG ZUR ZERVIX UND BECKENWAND BESONDERS 
WAEHREND DER SCHWANGERSCHAFT UND GeBurT. By Wilhelm 
Langreder. 188 pages, 122 illustrations. DM 33.50. Leipzig: 
Veb Georg Thieme, 1955. 

THE Back AND Its Disk SynpRomEs; INcLUpDING INyuRIES, 
Diseases, DEFORMITIES AND DisABILITIES wiTH NOTES ON THE 
Petvis AND Coccyx. By Philip Lewin, M.D., F.A.C.S., F.1.C.S. 
2nd ed., thoroughly revised. 942 pages, 371 illustrations and 4 
color plates. $18.50. Philadelphia: Lea & Febiger, 1955. 
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BOOKS RECEIVED 


Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a suf- 
ficient return for the courtesy of the sender. Selections 
will be made for review in the interests of our readers 
and as space permits. 


An ATLas OF OTOLARYNGIC PaTHoLocy. By Colonel J. 
E. Ash, R.A. (Ret’d), M.D., and Muriel Raum, M.D. 
572 pages, 2024 figures on 420 plates, 2 color. $20.00. 
Published under the Joint Sponsorship of The Ameri- 
can Academy of Ophthalmology and Otolaryngology, 
The American Registry of Pathology, and The Armed 
Forces Institute of Pathology. Washington, D. C.: 
American Registry of Pathology, 1956. 

DisEAsEs OF THE CuEst. By H. Corwin Hinshaw, M.D., 
Ph.D., and L. Henry Garland, M.B., B.Ch. 727 
pages, 634 illustrations on 288 figures. $15.00. Phila- 
delphia and London: W. B. Saunders Co., 1956. 

A Mopern Pitcrim’s Procress ror D1aBetics. By Gar- 
field G. Duncan, M.D. 222 pages, illustrated. $2.50. 
Philadelphia and London: W. B. Saunders Co., 1956. 

PRINCIPLES OF RENAL Puysiococy. By Homer W. Smith, 
A.B., Sc.D., M.S.(Hon.). 237 pages, 24 illustrations. 
$5.00. New York: Oxford University Press, 1956. 

Tue Dtacnosis AND MANAGEMENT OF UROLOGICAL 
Cases; A HANDBOOK FOR STUDENTS, RESIDENTS AND 
GENERAL Practioners. By Bruce W. T. Pender, M.B., 
B.S., F.R.C.S., and James O. Robinson, M.A. (Can- 
tab.), M.Chir., F.R.C.S. 170 pages, 48 illustrations. 
$5.00. Baltimore: The Williams & Wilkins Co.; Lon- 
don: Bailliére, Tindall & Cox, 1955. 

NEuRAL CONTROL OF THE PirurrARy GLAND. By G. W. 
Harris, F.R.S., ScD., M.D. 298 pages, 54 illustrations. 
$6.75. Baltimore: The Williams & Wilkins Co.; 
London: Edward Arnold (Publishers) Ltd., 1955. 

Suraicat Diacnosis. By Philip Thorek, M.D., F.A.C.S., 
F.I.C.S. With drawings by Carl T. Linden. 320 pages, 
291 illustrations. $12.00. Philadelphia and Montreal: 
J. B. Lippincott Co., 1956. 

FRACTURES OF THE FactAL SKELETON. By N. L. Rowe, 
F.D.S.R.C.S.(Eng.), and H. C. Killey, F.D.S.R.C.S. 
(Eng.). 923 pages, 1231 illustrations, 14 in color. 
$22.00. Baltimore: The Williams & Wilkins Co., 1955. 

DriaGNnosis AND TREATMENT OF VASCULAR DISORDERS 
(AncIoLocy). Edited by Saul S. Samuels, A.M., M.D., 
F.A.C.A., F.A.C.C. 621 pages, illustrated. $16.00. 
Baltimore: The Williams & Wilkins Co., 1956. 

ROENTGENOLOGISCHE DIFFERENTIALDIAGNOSE DER KNOCH- 
ENERKRANKUNGEN. By Dr. Hans Hellner and Dr. 
Hanno Poppe. 903 pages, 518 illustrations. DM 270. 
—$64.35. Stuttgart: Georg Thieme Verlag, 1956. 

ERGEBNISSE DER GESAMTEN ‘TUBERKULOSEFORSCHUNG. 
Edited by St. Engel, L. Heilmeyer, J. Hein, and E. 
Uehlinger. Vol. XIII. 659 pages, 160 illustrations. 
DM 96.—$22.85. Stuttgart: Georg Thieme Verlag, 
1956. 

MANAGEMENT OF RENAL By Maurice 
B. Strauss, M.D., and Lawrence G. Raisz, M.D. 114 
pages, 2 illustrations. $2.75. Springfield, Ill.: Charles 
C Thomas, 1956. 

ANESTHESIA; THIEF OF Pain. By Sylvan M. Shane. 87 
pages, 3 illustrations. $2.50. New York: The Vantage 
Press, 1956. 

Osstetric Practice. By Harold Speert, M.D., and 
Alan F. Guttmacher, M.D. 478 pages. $7.00. New 
York: Landsberger Medical Books Inc.; distributed 
solely by The Blakiston Division of the McGraw-Hill 
Book Co., 1956. 

OPERATIVE TECHNIC IN SPECIALTY SuRGERY. Edited by 
Warren H. Cole, M.D., F.A.C.S. With 67 contribut- 
ing authors. 2nd ed. Introduction by Allen O. Whip- 
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ple. 976 pages, illustrated. $20.00. New York: Apple- 
ton-Century-Crofts, Inc., 1956. 

Lasoratory Diacnosis. By Samuel A. Levin- 
son, M.S., M.D., Ph.D., and Robert P. MacFate, 
Ch.E., M.S., Ph.D. 5th rev. ed. 1246 pages, 244 
illustrations and 13 plates, 11 in color. Philadelphia: 
Lea & Febiger, 1956. 

SuBpHRENIC Apscess. By H. R. S. Harley. 216 pages, 35 
illustrations. $7.00. Springfield, Ill.: Charles C 
Thomas, 1956. 

Tue Cervicat SynproME. By Ruth Jackson, B.A., M.D., 
F.A.C.S. 130 pages, 50 illustrations. $4.75. Springfield, 
Ill.: Charles C Thomas, 1956. 

‘CONTROLLED HypoOTENSION” IN ANESTHESIA AND 
GERY. By David M. Little, Jr., M.D. 159 pages, 14 
illustrations. $4.50. Springfield, Ill.: Charles C 
Thomas, 1956. 

MopeERN OPERATIVE SuRGERY. Edited by the late G. 
Grey Turner, LL.D., D.Ch., M.S., F.R.C.S., and 
Lambert Charles Rogers, V.R.D., M.Sc., M.D., 
F.R.C.S. 4th ed., 2 vols., Vol. I. 1229 pages, 476 
illustrations. $15.00. New York: Paul B. Hoeber, Inc., 
Medical Book Department of Harper & Bros., 1956. 

HANDBUCH DER GESAMTEN UNFALLHEILKUNDE. Edited 
by Prof. Dr. H. Burkle de la Camp and Prof. Dr. P. 
Rostock. 2nd rev. ed., Vol. III of a 3 volume set. 701 
pages, 134 illustrations. DM 105. Stuttgart: Ferdi- 
nand Verlag, 1956. 

THE CELLULAR Basis oF Wounpd Repair. By Martin 
Allgower, M.D. 125 pages, 45 illustrations. Spring- 
field, Ill.: Charles C Thomas, 1956. 

LEHRBUCH DER GyYNAEKOLOGIE. By Prof. Dr. Med. 
Heinrich Martius. With the collaboration of Kathe 
Droysen. 4th rev. ed. 414 pages, 446 illustrations. 
DM 49.80. Stuttgart: Georg Thieme Verlag, 1956. 

LE CANCER DU PLANCHER DE LA BOUCHE. By Marcel 
Dargent and Jean Papillon. With the assistance of 
J.-F. Montbarbon. 170 pages, 48 illustrations. 1.800 fr. 
Paris: Masson & Co., 1955. 

Skin Surcery. By Ervin Epstein, M.D. 228 pages, 242 
illustrations on 101 figures. $7.50. Philadelphia: Lea 
& Febiger, 1956. 

THE PREGNANCY TOXEMIAS OR THE ENCYMONIC ATELO- 
sITEsEs. By G. W. Theobald, M.A., M.D.(Camb.), 
F.R.C.S.(Edin.). 488 pages, 56 illustrations. $15.00. 
New York: Paul B. Hoeber, Inc., Medical Book 
Department of Harper & Bros., 1956. 

THERAPY OF Funcus DIsEASE; AN INTERNATIONAL SyM- 
postuMm. Edited by Thomas H. Sternberg, M.D., and 
Victor D. Newcomer, M.D. Presented by the Division 
of Dermatology, School of Medicine, University of 
California at Los Angeles. 337 pages, illustrated. 
$7.50. Boston and Toronto: Little, Brown & Co., 1955. 

Dirk FRUEHDIAGNOSE DES UTERUSCARCINOMS; HISTOLOGIE 
Ko.poskopiE, KOLPOPHOTOGRAHIE, CyYTOLOGIE, BIO- 
CHEMISCHE METHODEN. By Prof. Dr. Med. Hans 
Limburg. 334 pages, 122 illustrations. 3rd enl. rev. ed. 
DM 36.— $8.60. Stuttgart: Georg Thieme, 1956. 
TUDE RADIO-ANATOMIQUE DE L’OS TEMPORAL. By M. 
Juster and H. Fischgold. 106 pages, 51 illustrations. 
2.800 fr. Paris: Masson & Co., 1955. 

CHIRURGIE DES GLANDES SALIVAIRES. By Henri Redon. 
282 pages, 77 illustrations. 2.900 fr. Paris: Masson & 
1955. 

ATLAS DER KoLPomMIKROsKOPIE. By Prof. Dr. Tassilo 
Antoine and Doz. Dr. Viktor Griinberger. 224 pages, 
176 illustrations. Stuttgart: Georg Thieme Verlag, 
1956. 

FILMS MEDICAUX ET CHIRURGICAUX FRANGAIS. Assembled 
by Dr. Philippe Détrie. 302 pages. 1.600 fr. Paris: 
Masson & Co., 1956. 
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AMERICAN COLLEGE OF SURGEONS 


WARREN H. COLE, Chicago, President 
DANIEL C, ELKIN, Lancaster, Kentucky, President-Elect 


PRELIMINARY PLANS FOR THE 42nd CLINICAL CONGRESS 
THE CIVIC AUDITORIUM, SAN FRANCISCO, CALIFORNIA 
OCTOBER 8 TO OCTOBER 12, 1956 


Tue 42np CiinicaL Conecress of the American 
College of Surgeons will be held in San Fran- 
cisco, October 8 through 12. The Civic Audi- 
torium will be headquarters for registration, ciné 
clinics, color television, medical motion pic- 
tures, principal scientific sessions, and some post- 
graduate courses. Other sessions will be held at 
the Fairmont, Mark Hopkins, Sheraton-Palace, 
and Sir Francis Drake Hotels. 

Plans for the Congress, as they develop, will be 
published in this Journal each month. The final 
program will appear in the September number. 
General plans for the Congress will follow those 
of previous years. 

1. Eight postgraduate courses will be given, 
meeting Monday through Thursday, with the 
exception of Obstetrics and Gynecology which 
will meet through Friday. 

2. The Martin Memorial Lecture will be 
given Monday evening, and the Presidential 
Address on Friday evening. Again this year the 
Oration on Trauma will be heard Thursday 
afternoon. 

3. The ciné clinic and medical motion picture 
program, approved by the College’s Committee 
on Motion Pictures, with H. P. Jenkins of Chi- 
cago as Chairman, will be held mornings and 
afternoons all week. 

4. Drs. H. Glenn Bell, San Francisco, and J. 
Garrott Allen, Chicago, are in charge of the 
television program, which will emanate from the 
H. C. Moffitt Hospital. Introduced last year, the 
two-way programs with audience participation 
were highly successful and will be continued. 
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San Francisco Committee on Arrangements 


Dr. Frank Gerbode is Chairman of the local 
Advisory Committee on Arrangements for this 
year’s Congress, Dr. Horace J. McCorkle is Vice 
Chairman, and Dr. Orville F. Grimes is Secre- 
tary. Serving under Dr. Gerbode on this com- 
mittee are the following Fellows of the College: 


LeRoy C. Assotr 
Puiuip N. BAXTER 

H. Guienn BELL 
HERBERT T. BERWALD 
FREDERICK C. Bost 

A. LincoLn BRowN 
Howarp A. Brown 
EvERETT CARLSON 
Epwin G. CLAusEN 


Epmunp J. Morrissey 
Howarp C. NAFFZIGER 
GuNTHER W. NaceEL 

J. Q. OwsLEy 

DextTER N. RICHARDS 
Victor RICHARDS 
Paut I. RosBinson 
L. RocEers 
C. SAMSON 


SANFORD W. FrencuH, III Rosert A. 

Leon GOLDMAN ScARBOROUGH 
Davin O. HarRINGTON Henry L. SILvani 
EmiLe HoLMan R. S. Sitvis 
ARTHUR J. HUNNICUTT Roy W. Tanpy 


Epwin M. TayLor 
WILLIAM W. WASHBURN 
R. WesTDAHL 
Henry M. WeyRAUCH 


F. 
Atson R. KILcGorE 
Crayton G. Lyon 
CARLETON MATHEWSON, 


Jr. 
Two additional committees this year follow: 


Committee on Public Relations: 


RUTHERFORD S. 
GILFILLAN 

Bert L. HALTER 

Fioyp H. JERGESON 

Dona R. SmitrH 

Epwin J. WYLIE 


Roy B. Conn, Chairman 
Epwin B. BoLDREY 
ALBERT C. DANIELS 
MartTIN W. DEBENHAM 
Joun M. ErskINE 
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Committee to Welcome Distinguished Visitors: 


Joun W. Cuinz, Chairman 
FREDERICK C. CoRDES 
Henry H. 


RALPH Soto-HALL 
Joun R. Upton 


Official Meetings 


Only two general evening sessions will be held, 
plus the popular Motion Picture Symposium. 
On the opening evening, Dr. Gerbode will wel- 
come visitors to the Congress, Dr. I. S. Ravdin, 
Chairman of the Board of Regents, will intro- 
duce guests, and Dr. Vannevar Bush, Washing- 
ton, will give the Martin Memorial Lecture. The 
Convocation will be held the final evening, Fri- 
day, October 12. At this event Initiates will be 
presented for fellowship, honorary fellowships 
conferred, and officers inaugurated. Dr. Daniel 
C. Elkin, Lancaster, Kentucky, incoming Presi- 
dent of the College, will give the Presidential 
Address. 

The historic Oration on Trauma, first given in 
1929, when it was known as the Fracture Ora- 
tion, will be given this year by Michael L. 
Mason, Chicago, on Thursday afternoon at 
3:15. His topic is: “Treatment of Open 
Wounds.” 

Tuesday, Wednesday, and Thursday evenings 
will be held open for the Motion Picture Sym- 
posium and other special group activities. 


General Sessions 


The general sessions will begin this year on 
Monday, October 8, at 10 a.m. Subjects of the 
general sessions follow: 


Monpay, 10 a.m.—Panel discussion on Surgery of 
the Adrenal Glands; 1:30-3 p.m.—Panel discusion 
on Prophylaxis in Dissemination and Implantation 
of Cancer; 3:30-5 p.m.—Panel discussion on Hy- 
perthyroidism. 

Tuespay, 1:30-3 p.m.—Panel discussion on Pelvic 
Pain in Women; 2-5 p.m.—Symposium on Trau- 
ma; 3:30-5 p.m.—Panel discussion on Surgical 
Management of Duodenal Ulcer. 

WEDNESDAY, 1:30--3 p.m.—Panel discussion on Hiatal 
Hernia and Esophagitis; 2-5 p.m.—Symposium on 
Cancer; 3:30-5 p.m.—Panel discussion on What 
Antibiotics Should We Use, and When? 

Tuurspay, 1:30-3 p.m.—Panel discussion on Burns; 
1:30-3 p.m.—Symposium on Graduate Training; 
3:15 p.m.—Oration on Trauma: The Treatment of 
Open Wounds. 

Fripay, 9 a.m.-12 noon.—What’s New in Surgery? 


Specialty Sessions 


Panel discussion subjects for the specialty ses- 
sions, being arranged by their Advisory Coun- 
cils, are briefly outlined here: 


OBSTETRICS AND GYNECOLOGY 


Monpay, 1:30-3 p.m.—Prematurity and Postma- 
turity; 3:30-5 p.m.— Metabolic Impact of Surgery, 
Radiation and Labor. 

Tuespay, 1:30-3 p.m.—Pelvic Pain in Women; 3:30- 
5 p.m.—Contrasted Methods in Treatment of 
Abruptio. 

2-5 p.m.—Surgical Forum session. 

Tuurspay, 1:30-3 p.m.—Perineal Trauma. 

Fripay, 1:30-3 p.m.—Indications and Techniques in 
Induction of Labor; 3:15-4:45 p.m.—Surgical 
Standards in Treatment of Carcinoma of the Cervix. 


UROLOGY 


Monpay, 3:30-5 p.m.—Hypospadias 

Tuespay, 1:30-3 p.m.—Evaluation of Isotopes in the 
Treatment of Carcinoma of the Prostate and 
Bladder. 

Wepnespay, 1:30-3 p.m.—Surgical Injuries of the 
Lower Urinary Tract. 

TuursbAy, 9 a.m.—12 noon.—Surgical Forum Session. 

Fray, 1:30-3 p.m.—Management of Obstructions 
of the Upper Urinary Tract. 


NEUROLOGIC SURGERY 


TuursbAy, 9 a.m.—12 noon.—Surgical Forum Session. 

Fripay, 9-10:30 a.m.—Surgical Management of In- 
tracranial Aneurysms and Arteriovenous Malforma- 
tions; 10:30 a.m.—12 noon.—Surgical Management 
of Cerebrovascular Disease; 1:30-4:15 p.m.— 
Neurosurgery Symposium. 


ORTHOPEDIC SURGERY 


Wepnespay, 2-5 p.m.—Orthopedic Surgical Forum 
Session. 

Fray, 1:30-3 p.m.—Fractures of Tarsal and Meta- 
tarsal Bones; 3:15-4:45 p.m.—Differential Diag- 
nosis and Treatment of Low Back Pain and Sciatica. 


PLASTIC SURGERY 


Tuurspay, 9 a.m.—12 noon.—Plastic Surgical Forum 
Session. 

Frivay, 1:30-3 p.m.—Reconstructive Surgery of the 
Neck; 3:15-4:45 p.m.—Reconstructive Surgery of 
the Eyelids and Orbital Region. 


THORACIC SURGERY 


Fray, 1:30-3 p.m.—Selective Pulmonary Resec- 
tion; 3:15-4:45 p.m.—Recent Developments in 
Cardiac Surgery. 
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Ophthalmology and Otolaryngology 
Ophthalmology and otolaryngology will have 


_ one session each, instead of the usual three-day 


sessions. The decision to have one session each 
was reached by the respective Advisory Councils 
because annual meetings of the American 
Boards of Ophthalmology and Otolaryngology, 
and Academy meetings of these two specialties 
are being held during and immediately follow- 
ing Congress week. 


Postgraduate Courses 


The popularity of the postgraduate courses in- 
creases. Each year attendance grows, and tickets 
for these classes are greatly in demand. Eight 
postgraduate courses will be offered, including 
four in general surgery. All classes will meet 
Monday through Thursday mornings from 8:30 
to 11:30 with one exception: the course in 
Obstetrics and Gynecology will be given Mon- 
day through Friday. Courses and Chairmen 
follow: 


1. Preoperative and Postoperative Care. Henry 
Tuomas RANDALL, New York. 

2. Gastrointestinal Tract. P. Lonemire, 
Jr., Los Angeles. 

3. Diseases of the Liver, Biliary Tract, and Pancreas. 
J. ENGLEBERT DunpnHy, Boston. 

4. Cardiovascular Surgery. F. A. Simzone, Cleveland. 

5. Fractures and Dislocations. FLoyp H. JERGEson, 
San Francisco. 

6. Gynecology and Obstetrics. PHitip Arnot, San 
Francisco. 

7. Orthopedic Surgery. Freperic C. Bost, San 
Francisco. 

8. Surgical Aspects of Pulmonary Disease. Paut C. 
Samson, Oakland. 


Forum on Fundamental Surgical Problems 


Dr. Harris B. Shumacker, Jr., Indianapolis, 
Chairman, and the Forum Committee believe 
this now-famous Forum on original research will 
be extremely interesting this year. Morning and 
afternoon sessions are scheduled throughout the 
week, with 16 sessions in all. The general session 
on Friday at 9 a.m. entitled ‘“‘What’s New in 
Surgery?” will consist of reports by the presiding 
ofticers of six or more of the Surgical Forum ses- 
sions, summarizing the high-lights of research 
work reported in their Forum sessions. 


Television, Ciné Clinics, Motion Pictures 


Two-way television, with audience participa- 
tion, proved phenomenally successful at last 
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year’s Congress in Chicago and will be repeated 
in San Francisco. Drs. H. Glenn Bell, San Fran- 
cisco, and J. Garrott Allen, Chicago, are in 
charge of the television program, which will 
emanate from the H. C. Moffitt Hospital. 
Thirteen operations are scheduled, mornings 
and afternoons during the week. Ciné clinics and 
the motion picture program are directed by the 
College’s Committee on Motion Pictures, under 
the chairmanship of Dr. Hilger Perry Jenkins, 
Chicago. Emphasis is on subject matter this 
year, and doctors from Canada and the United 
States are participating in what promises to be 
the best film program presented to date. All films 
are first reviewed by the Committee. The popu- 
lar Motion Picture Symposium will again be 
held on Wednesday evening. 


Medical Students as Congress Guests 


The Board of Regents has approved a plan 
whereby medical students will take part in forth- 
coming Congresses fer the next three years at the 
expense of the College. Representative students 
from one-third of the approved medical schools 
in Canada and the United States will be invited 
to each Congress, with schools participating in 
rotation according to the geographic location 
of the Congress. However, medical schools with- 
in the host city will not be invited to participate 
in the Congress held in that city, but will instead 
send a student representative to a future Congress 
held in another city. 

Deans of approved medical schools have col- 
laborated in planning this program, hailing this 
College project as a valuable contribution to the 
professional education of the student. Sixteen 
medical schools will send student representa- 
tives to the San Francisco Clinical Congress. 
Only third-year students are eligible, and the one 
student from each school will be selected by vote 
of his classmates. 


Scientific and Technical Exhibits 


Forms to be used in applying for scientific ex- 
hibit space may be obtained from Dr. George 
W. Stephenson, 40 East Erie Street, Chicago 11, 
Illinois. After July 1 no application will be 
accepted. The Technical Exhibition is under the 
direction of Thomas E. McGinnis, Assistant 
Business Manager for the Clinical Congress, and 
inquiries may be directed to him at the same 
address. 
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Advance Registration 


Advance registration forms for the Congress 
—hotel, postgraduate courses, travel—will be 
mailed to Fellows early in June, and to non- 
Fellows some time later. This step is being taken 
because hundreds of requests are received from 
non-Fellows who wish to attend this meeting, 
and the College feels that it is only fair to give 
Fellows the first choice in accommodations. 
Hence, Fellows are strongly urged to take ad- 
vantage of this consideration, returning their 
forms as soon as possible. 

In addition to the advantage listed above, 
anyone registering in advance will find his badge 
waiting for him upon arrival at the Congress, 
and avoid waiting in line to register. 
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Anyone unable to register in advance may 
present his credentials at the Central Registra- 
tion Desk. Hours there will be as follows: Sun- 
day, October 7, from 3 to 7 p.m.; Monday, 
October 8, 8 a.m. to 5:30 p.m.; Tuesday through 
Friday, 8 a.m. to 5 p.m. 

Fellows whose dues are paid to December 31, 
1955, pay no registration fee, but those whose 
dues are not paid are assessed $20.00. Non- 
Fellows also pay $20.00 and members of the 
Federal services $10.00. No registration fee is 
required of Initiates, Candidates, or Surgical 
Residents. Everyone who attends a postgraduate 
course pays the $5.00 fee for the course. It is sug- 
gested that non-Fellows bring medical identifica- 
tion with them in order to simplify their 
registration. 


Cyclaine. 


HEXYLCAINE HYDROCHLORIDE 


new local anesthetic makes many procedures easter 


MAJOR ADVANTAGES: than procaine. Effective in low on 
_ centration. Few undesirable side effects. Clinically proved: 


Many clinical studies have proved 
CyYcLAINE ideal for many major and minor 
procedures. 


In infiltration and nerve block anesthesia, 
CYCLAINE is faster and longer-acting than 
procaine. 


In spinal anesthesia, its activity is greater 
than procaine. Therefore, smaller doses are 
required. No toxic effects resulting in nerve 
dysfunction have been noted in 2,500 
patients undergoing spinal anesthesia with 
CYCLAINE. 


* Extensive bibliography and reprints on request. 


In topical anesthesia, applied to mucosal 
surfaces, CYCLAINE is as potent as cocaine 
in equal concentration. 


CYCLAINE Sterile Solution is supplied as 
follows: 1% in 30 cc. vials for infiltration 
and block anesthesia; 5% in 60 cc. bottles 
for topical anesthesia; 2.5% with 10% dex- 
trose in 2 cc. ampuls for spinal anesthesia. 
Complete data on use on menue 


Philadelphia 1, Pa. 
DIVISION OF MERCK & CO., INo. 
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A RESEARCH MILESTONE 


Nilevar* 


(BRAND OF NORETHANDROLONE) 


Searle’s New and Practical Steroid 


Specifically for Protein Anabolism— 


It has long been recognized that a substance 
which would promote protein anabolism would 
be of inestimable value in therapy. The andro- 
gens have this property, but unfortunately they 
also exert actions on secondary sex characteris- 
tics. These effects are commonly undesirable in 
therapeutic programs. 

THE FIRST STEROID WITH ANABOLIC SPECIFICITY — 
Nilevar, the newest Searle Research develop- 
ment, therefore, meets a long desired clinical 
need because Nilevar presents the first steroid 
primarily anabolic for protein synthesis. More- 
over, Nilevar is without prominent androgenic 
effects (only about one-sixteenth of that exerted 
by the androgens). 


OBJECTIVE AND SUBJECTIVE RESPONSE — Orally ef- 
fective, Nilevar therapy is characterized by re- 
tention of nitrogen, potassium, phosphorus’ and 
other electrolytes in ratios indicative of protein 
anabolism. Moreover, subjectively the patient 
observes an increase in appetite and sense of 
well-being. 

WELL TOLERATED—Nilevar has an extremely low 
toxicity. Laboratory animals fail to show toxic 
effects after six months of continuous adminis- 
tration of high dosages. Nilevar should not be ad- 
ministered to patients with prostatic carcinoma. 
Nausea or edema may be encountered infre- 
quently. Slight androgenicity may be evidenced 
on high dosage or in particularly responsive 
individuals. 

MAJOR INDICATIONS—Preparation for and recov- 
ery from surgery; supportive treatment of serious 
illnesses (pneumonia, poliomyelitis, carcinomato- 
sis, tuberculosis); recovery from severe trauma 
and burns; decubitus ulcers; care of premature 
infants. 

DOSAGE—The daily adult dose is three to five 
Nilevar tablets (30 to 50 mg.) but up to 100 mg. 
may be administered. For children the average 
daily dose is 1 to 1.5 mg. per kilogram of body 
weight; individual dosages depend on need and 
response to therapy. 

suppLy —Nilevar is available in uncoated, un- 
scored tablets of 10 mg. G. D. Searle & Co., Re- 
search in the Service of Medicine. 


*Trademark of G. D. Searle & Co. 
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NCW ..... double-pointed needles 


save time in blood vessel anastomosis 


The new ATRALOC® double-pointed needle was developed by ETHICON to 
simplify suture technique in blood vessel anastomosis’ and in repair of 
interatrial septal defects.? Its pointed ends allow the needle to be passed 
in either direction without reversing it on the needle holder. No time is lost 
in repetitious unclamping, reversal and reclamping as with ordinary, 
single-pointed needles. 


(1) Jennings, E. R., and Cowley, R. A.: Surgery 37:206, 1955. (2) Lam, C. R., in Lam, C. R.: Cardiovascular 
Surgery, Philadelphia, W. B. Saunders Company, 1955, p. 355- 
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BAXTER LABORATORIES, INC. 
ton Grove, Illinois Cleveland, Mississippi 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 
SCIENTIFIC PRODUCTS DIVISION GENERAL OFFICES © EVANSTON, ILLINOIS 


: 
“pressure pump - pressure in 3 from gravity flow 
cannot pump air ressure In 3 seconds...gi 
nds...give a pint of 
F  ‘squeezi cimnly hy 
ate 
6 


CONTENTS FOR JUNE 1956 


SuRGICAL MANAGEMENT OF Diverticu.itis. Bentley P. Colcock, M.D., F.A.C.S., Boston, Massa- 


RECURRENT Varicose VEINS. Karl A. Lofgren, M.D., F.A.C.S., Thomas T. Myers, M.D., and 


OBSERVATIONS ON PATIENT TOLERANCE WITH INTRAVENOUS ADMINISTRATION OF FAT EMULSION. 
Paul H. Jordan, Jr., M.D., F.A.C.S., Phillip Wilson, M.D., and John Stuart, M.D., Los 
EDITORIALS 


URINARY OBSTRUCTIONS IN CHILDREN. Reed M. Nesbit, M.D., F.A.C.S., Ann Arbor, Michigan. 748 
Wounp HEauinc. 7. Englebert Dunphy, M.D., F.A.C.S., Boston, Massachusetts............ 750 


THE SURGEON AT WORK 


Tue LATERAL FLAP TECHNIQUE IN SUPRACONDYLAR AMPUTATIONS. Melvin M. Reeves, M.D., 
and Frank W. Quattlebaum, M.D., F.A.C.S., St. Paul, Minnesota.................... 751 


THE SURGEON’S LIBRARY 


AMERICAN COLLEGE OF SURGEONS 

PRELIMINARY PLANS FOR THE 42ND CLINICAL CONGRESS, THE Civic AUDITORIUM, SAN FRANCISCO, 

INDEX TO VOLUME 102 

International Abstracts of Surgery 

Co_LectTive Review: ExPERIMENTAL SURGERY OF Hepatic Cirruosis. Mathew W. Kobak, M.D., 

ABS’ RACTS OF IMPORTANT CONTRIBUTIONS IN THE CURRENT SURGICAL LITERATURE........ 545-604 

Inpix—Apstracts, VoLUME 102, SupjecT MATTER, i-xxx 


i 
j 
H 
j 
| 
i 
| 


(atopic and contact) dermatoses, nonspecif 
anogenital pruritus. 


formula: Each gram of water-washable 
r-DERM 5 mg. (0. 5%) of 


ackaging Meti-Derm Cream, 


effectiveness in allergic 


...-and adding dual control 


to Meti-steroid skin therapy — 


protection 


against infection 


new 


M ef i D EFM ointment 


with Neomycin 


enhanced effectiveness 
in allergic, inflammatory 
dermatoses when 


minor infection 


is present 


or anticipated 


neomycin in addition to eererrerrer 
prednisolone, free alcohol 

—for protective coverage against 

virtually all pathogenic skin 

bacteria with a well-tolerated, 

topical antibiotic. 


formula: Each gram of water-washable 
Meti-DERM Ointment with Neomycin 
contains 5 mg. (0.5%) prednisolone, 
and 5 mg. (0.5%) neomycin sulfate 
equivalent to 3.5 mg. neomycin base. 


packaging: Meti-DERmM Ointment 
with Neomycin, 10 Gm. tube. 
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NEW...a more potent, longer-acting progestational agent 


A injection provides 

‘sustained progestational activity 
approximately 2 weeks, ‘when enough 
estrogen is present, simulating 


Comparative effect of single subcutaneous injection of Delalutin and progesterone on 
the progestational changes (Clauberg Test) in the rabbit uterus 


PROGESTERONE 17-ALPHA: TE {DELALUTIN) 


more efficient, more convenient, more practical 

_than other progestational agents 
in preventing abortion, habitual and threatened - 
and in restoring the manifestations of 

normal ovarian function in nonpregnant woraen 


Vials of 2 and 10 ce, Each ec. provides 125 mg. of 17-alpha- 


ulbb Quatity—the Priceless ingredient 


SQUIBB 


*DELALUTIN’® A SQUIBB TRADEMARK 
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why is this woman tired? 


Because she is mentally “done in”. Many of your patients— 
particularly housewives—are crushed under a load of dull, 
routine duties that leave them in a state of mental and emo- 
tional fatigue. For these patients, you may find ‘Dexedrine’ 
an ideal prescription. ‘Dexedrine’ will give them a feeling 
of energy and well-being, renewing their interest in life and 
living. Dexedrine* (dextro-amphetamine sulfate, S.K.F.) is 
available as tablets, elixir, and Spansule* capsules (sustained 
release capsules, S.K.F.) and is manufactured by Smith, 
Kline & French Laboratories, Philadelphia. 


*T.M. Reg. U.S. Pat. Off. 
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with 


e rapid absorption and distr be 
tion to all parts of the body 


e prompt, broad-spectrum action 
against infections caused by 4 
gram-positive and gram-negative 
bacteria, spirochetes, certain 
large viruses and protozoa 


BRAND OF TETRACYCLINE 


minimal incidence of 
reactions 


convenient dosage forms for 
oral, parenteral or topical use, 


delicious, fruit- ec. teas 
spoonful; therapeutic blood +: Is 
within one hour. Bottles of 2 fl. — 

and 1 pint, packaged ready to v «. 


Tetracycline the nucleus 
modern broad-spectrum activity, 
covered and identified by 


scientists a 


Prizer LaBoraTories 
Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, N. Y. 
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HOSPITAL-TESTED 


STERILE PACK SURGICAL GUT 


A REVOLUTIONARY CONCEPT 
IN SUTURE PACKAGING! 


IMPROVED PATIENT CARE! Ask Your D&G Rep- 
resentative to Show You the New SURGILAR 
Package that Eliminates Glass from the O.R., Cuts 
Preparation Time by 14, Delivers Superior Surgical Gut 
Free from Kinks or Bends, Saves 50% Storage Space. 


Another Outstanding Research Product of 


Davis GECK, inc 


A UNIT OF AMERICAN CYANAMID COMPANY 


DANBURY, CONNECTICUT 


*Trademark 
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anesthesia without anxiety 


S hi R ITAL sodium 


ultrashort-acting intravenous anesthetic 


Intravenous anesthesia with SURITAL is reassuring 

to surgeon as well as to anesthesiologist. For the surgeon, 
SURITAL means fewer interruptions due to laryngospasm, 
to bronchospasm, or to respiratory or circulatory 
depression. Easily maintained surgical plane of anesthesia 
and fewer postoperative complications experienced 

with SURITAL mean less worry. And because it 

provides rapid, pleasant induction and recovery, 
SURITAL spares patients unnecessary distress. 


Detailed information on SURITAL sodium (thiamylal sodium, 
Parke-Davis) is available on request. 


PARKE, DAVIS & COMPANY 


Detroit, Michigan 


if 
ees 
AN 
; : 
: ‘5 
: j 
i 
li 
Fai 
: | 
| 
| 
50059 
= 


ultathalidine. 


PHTHALYLSULFATHIAZOLE 


for reliable intestinal antisepsis 


MAJOR ADVANTAGES: Suppresses growth of intestinal bacteria.! Minimum systemic 
absorption? insures maximum local effect. An efficient adjunct to intestinal surgery. 


Used routinely before and after intestinal sur- 
gery, SULFATHALIDINE suppresses intestinal bac- 
terial growth, maintains a low bacterial count, 
and thus guards against the dangers of perito- 
nitis. Its action is confined to the intestinal tract, 
since systemic absorption is insignificant. 
SULFATHALIDINE favors early healing. It is virtu- 
ally nontoxic. 


SULFATHALIDINE is also an important adjuvant 
to the treatment of ulcerative colitis. 


Dosage depends on body weight. The average 
adult dose is 8 to 12 tablets (each 0.5 Gm.) daily 


in divided doses. ‘Sulfathalidine’ can also be 
given as the pleasantly-flavored suspension, 
CREMOTHALIDINE, each oz. containing 6.0 Gm. 
of ‘Sulfathalidine.’ 


References: 1. N.N.R. 1954, p. 107. 2. J.A.M.A. 153:1516 (Dec. 
26) 1953. 


Philadelphia 1, Pa. 
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Effective orally as well as parenterally 


with relief lasting six to eight hours 


Levo-Dromoran 'Roche' is the most potent 
narcotic-analgesic presently available, 
natural or synthetic, It is practically 
as effective by mouth as by injection, 
and can therefore simplify nursing care. 
Has a margin of safety approximately 
equal to that of morphine, but with less 


tendency to induce constipation. 


Levo-Dromeran Tartrete 


levorphan tartrate 
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and overgrowth of fungi, and is well tolerated by patients of — 
all ages. A wide range of pathogens are susceptible to this 
single, soluble, wide-spectrum sulfonamide. 


Hoffmann - La Roche Inc Nutley - WN.d. 


Visitors permitted | 
Your patients on Gantrisin can usually look forward to rapid 
recovery from bacterial infections. Gantrisin achieves high ~~ 7 
plasma and urine levels, minimizes the dangers of sensitization 


— 


_Gantrisin® 'Roche' - brand of sulfisoxazole _ 
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“The literary value of the book is subordinate only to the scientific.” 
J.A.M.A., Feb. 21, 1953 


5th Edition of This Outstanding Text 


TEXTBOOK OF 


GYNECOLOGY 


By EMIL NOVAK, M.D., F.A.CS., F.R.C.O.G. 850 pp. 543 figs. 
and EDMUND R. NOVAK, M.D., F.A.C.S. $11.00 


Reflecting the experience, the common sense and the personality of 
its authors, this text in its fifth edition has been revised to include new ma- 
terial on uterine cancer, genital tuberculosis, cancer of the cervix and carcino- 
ma-in-situ. Some of the illustrations have been replaced and a good many 
new ones have been added, some in color. The reference lists have been 
brought as up to the minute as possible. 


Again the text makes no attempt to illustrate or describe operative pro- 
cedures. Diagnosis and therapy are given in detail. The subject matter is 
thoroughly presented, clearly stated and analyzed, and the style is as enjoy- 
able as it is clear. 


“This compact volume, a discussion of all the basic subjects in gynecology, 
should be in the library of all medical students, general practitioners and students 
of gynecology.” J. Med. Ed., Feb. 1953 


THE WILLIAMS & WILKINS COMPANY 
Mt. Royal and Guilford Avenues Baltimore 2, Maryland 


Please send on approval Novak & Novak, 5th ed. [ enclose full payment 
to save postage and handling charges. 


SG&O 6-56 


: 


ten 


* 


pat 


nt 


1 bil ie | biliary flow over 100 
holeresis—more fluid bile en “excessive concentration, often 
ysis combats b liary vent related pair 
natural laxation withor acts as a”... physiologic 
donna % gr. Bottles 0 100 Lichtman, S. Diseases.” 
Am. J. Digest. Dis / od. 3, Philadelphia, Lea & Febiger, 
951. (3) Sherlock, S.: Diseases Dis. 22:102; 1955. 
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quickly dissipates 
sample inflammation 
facilitates 


control of 
infected lesions 


Intramuscular VARIDASE, injected 

gluteally, has produced remarkable results in 
the treatment of various inflammatory lesions, 
infected or not, including abscesses, cellulitis, — 
epididymitis, hemarthroses, sinusitis, and 
thrombophlebitis. Through enzymatic action, 
VARIDASE checks the inflammatory processes. 


When infection is present, Intramuscular VARIDASE 
opens the “limiting membrane” surrounding the 
focus. This allows the penetration of an antibiotic 
such as ACHROMYCIN* Tetracycline, which should be 
administered concomitantly in these cases. 


Intramuscular 


VARIDAS 


Streptokinase-Streptodornase Lederle 


Enzymatic Debridement. Used topically, 
VARIDASE quickly dissolves clotted blood and 
pus, speeds the growth of healthy granulation 
tissue in many kinds of wounds. Available in 
solution, or in a special jelly form which can 
easily be applied by the patient at home. 


LEDERLE LABORATORIES DIVISION AMERICAN CYANAMID ComPANY PEARL RIVER, NEW YORK C Lederte ) 


U. S. PAT. OFF. 
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Sue 
SUCCINYUCHOLINE & 


new 
IGIBOTHD 


the only one-step sterile additive vial 
for use with parenteral solutions 


AUTOMATIC—NO AMPULES, NEEDLES, SYRINGES 


You just remove tamperproof tip and push 
sterile plug-in through large hole in stopper of 
solution bottle. Pressure differential causes 
drug to be drawn into solution bottle instantly 
and automatically. 


EXCLUSIVE HOSPITAL-USE FEATURES 


Saves Time—Makes possible instantaneous auto- 
matic supplementation of bulk parenteral solutions. 


Saves Money —No needles, syringes or ampules 
required. Reduces preparation time, labor and 
expense. 


Permits Sterile Technique—Gives complete pro- 
tection at preparation stage... permits uninterrupted 
sterility. INCERT contents never exposed to air. 


Easier to Use—The INCERT vial is a one-step paren- 
teral additive unit, so simple compared with con- 
ventional methods. 


NOW AVAILABLE IN INCERTs 


SUCCINYLCHOLINE CHLORIDE 500 and 1000 mg. in 
sterile solution 

TRINIDEX-C B Vitamins with 500 mg. Vitamin C 

POTASSIUM CHLORIDE 20 and 40 mEq. in sterile solution 

POTASSIUM PHOSPHATE 30 mEq. K* and HPO,° in sterile 
solution 

CALCIUM LEVULINATE (10% solution) 6.5 mEq. Ca** in 
sterile solution 


TRAVENOL Sy. I NC. 


o6ose 


PHARMACEUTICAL PRODUCTS DIVISION @ BAXTER LABORATORIES, INC e MORTON GROVE, ILLINOIS 
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the 
surgical 
lubricant 


hermetically 
sealed 
to guarantee 
\ sterility 


~ 
— 


greaseless 
harmless to rubber 
non-irritating 
LUBRICANT water soluble 
transparent 
© 1956 
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NOW 

IN PROLONGED SURGICAL 
PROCEDURES OF EVERY TYPE 
... IN PEDIATRIC SURGERY 


... AND PARTICULARLY IN OPEN CHEST 


OPERATIONS AND SITUATIONS INVOLVING 


the poor-risk surgical patient 


THE JEFFERSON VENTILATOR 


1. Automatically exerts rhythmic, 
negative-positive pressure for 
adequate pulmonary ventilation, 
without circulatory depression; 


2. Helps avoid respiratory acidosis, 
maintain proper arterial oxygen- 
carbon dioxide saturation; 


3. Frees anesthesiologist for admin- 
istration of fluids, checking blood 
pressure, and other vital tasks. 


THe JEFFERSON VENTILATOR is a 
clinically proved, fully automatic, 
portable device » Pneumatically 
activated (by air or oxygen, with- 
out electrical hazard) + Devel- 
oped in cooperation with Jefferson 
Medical College + Connects to any 
closed or semi-closed-circuit 
anesthesia apparatus « Accom- 
modates automatically to the 
requirements of the patient « 
Rebreathing bag may be manually 
operated « Independent controls 
for phase, positive pressure. 
negative pressure, respiration 
rate « Sold direct ¢ 30-day return- 
privilege * For orders, reprints, 
information, phone collect: 


Hatboro, Pa. OSborne 5-5200. 


Ventilator 


TRADEMARK 


Manufactured, sold and serviced by / AIR-SHIELDS, INC. / Hatboro, Pa. 
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injection 


for combined penicillin-dihydrostreptomycin therapy... 


PENICILLIN-DIHYDROSTREPTOMYCIN 
COMBINATION 


When the combination of penicillin and 
dihydrostreptomycin is indicated, Com- 
biotic affords advantages in time-saving 
convenience and economy. Further ad- 
vantages: 


«high and promptly effective blood levels 

* synergistic action, rapid bactericidal 
effect 

-extended antibacterial range, better 
control of mixed infections 

- drug resistance minimized 

- fewer injections required 


P-S (Dry POWDER) 


1.0 Gm. Formula: 300,000 units penicillin G 
procaine crystalline, 100,000 units penicillin G 
potassium crystalline and 1.0 Gm. dihydro- 
streptomycin —single-dose and 5-dose vials. 
0.5 Gm. Formula: Same as above but with 
0.5 Gm. dihydrostreptomycin—single-dose 
and 5-dose vials. 


AQUEOUS SUSPENSION 


In Steraject® Single-dose Disposable Car- 
tridges: 400,000 units penicillin G procaine 
crystalline and 0.5 Gm. dihydrostreptomycin. 
Now, in new one piece cartridge-sterile needle 
assembly. (Also in 5-dose vials.) 


Pfizer PFIZER LABORATORIES, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 
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RAPID HEALING IN VAGINAL 
SURGERY PROMOTED BY 
LOCAL ESTROGEN THERAPY 


In the postmenopausal patient, 
local estrogen application before 
and after plastic vaginal surgery 
promotes proliferation and vascu- 
larity of the epithelium, thus re- 
storing the atrophic and friable 
mucosa to a more normal state. 
This facilitates the surgical pro- 
cedure as well as favors more rapid 
healing. Doyle’ suggests the use of 
“Premarin” Vaginal Cream 7 to 
10 days prior to surgery. Hamblen’ 
recommends local estrogen therapy 


‘for about 10 days before, and 10 


days after, intervention. 


Treatment of Senile Vaginitis 
is Simplified 


According to Doyle, local estrogen 
therapy provides “‘a valuable thera- 
peutic constituent in the manage- 
ment of vaginitis and vaginal 
infections, regardless of etiology.’ 
This method affords “an almost 
immediate healing and soothing 
effect.’” 


e 99 


“Premarin. 


Vaginal Cream 


“PREMARIN” VAGINAL CREAM in a nonliquefying base, is standardized in 
terms of the weight of active, water-soluble estrogen content expressed as sodium 
- estrone sulfate (0.625 mg. per gram). Presented in a combination package No. 874 
—11% oz. tube with specially designed calibrated applicator; also refill available. 


Complete information may be obtained by writing to Ayerst Laboratories, 22 East 


40th Street, New York 16, N. Y. 


1. Doyle, J. C.: Urol. & Cutan. Rev. 55:618 (Oct.) 1951. * 2. Hamblen, E. C., in Stieglitz, E. J.: Geriatric 
Medicine, ed. 2, Philadelphia, W. B. Saunders Company, 1949, p. 657. « 8. Doyle, J. C.: California Med. 


71:15 (July) 1949. 


Ayerst Laboratories e New York, N. Y. e Montreal, Canada @ 
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hemostasis an 
effective drainage’ 


every ACMI Bag Catheter can 
relied on for accurate size, uniform i 
Positive rate of flow. — 


the Kapp-Beck 


Serration’ 


Another Important Development 
in Cardiovascular Instruments 


by SKLAR 


These Sklar instruments with the 
new Kapp-Beck Serration have been 
clinically evaluated and found to be 
highly acceptable for all procedures 
in the cardiovascular field. 


The rounded shoulders of the teeth 
minimize trauma and insure a posi- 
tive grip with gentle pressure of the 
jaws. 


Available through accredited Surgi- 
cal Supply Dealers. 


LONG ISLAND CITY, N.Y. 


Cardiovascular Instrument Brochure 
available upon request 


*Patent Applied For 
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Patent ductus clamp 
straight or angular 


Satinsky 
vena cava clamp 


Blood vessel clamp 
large or small curve 


| straight or angular 


Bronchus clamp, angular 


Bulldog clamp 
2”, 244" 3”, 334” 
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Maintaining Lean Body Mass 
in the Edentulous Geriatric Patient 


Extensive loss of body protein can occur in either 
the spare or obese geriatric patient. But whatever 
the patient’s somatotype, a decrease in lean body 
mass is usually the result of inadequate protein 
intake due to poor dentition, slowed-down diges- 
tion and quite frequently, unappetizing main 
dishes. 

Knox Gelatine is an excellent non-residue pro- 
tein which is easy to chew and readily digested and 
assimilated. As a vehicle for many foods, Knox 
Gelatine brightens bland diets, giving a new inter- 
est to jaded appetites. As a concentrated protein 
drink, Knox Gelatine supplies seven out of eight 
essential amino acids and a majority of the other 
amino acids composing protein. 


Specific suggestions on how to use Knox Gela- 
tine in different types of geriatric diets are de- 
scribed in the booklets listed in the coupon below. 


Chas. B. Knox Gelatine Company, Inc. 
Professional Service Department SG-3 
Johnstown, N.Y. 

Indicate number of special diet booklets desired 
for your patients opposite title: 

GERIATRIC 
DIABETIC. 


REDUCING. 
CONVALESCENT. 
YOUR NAME AND ADDRESS 


: 


9/12/55 | DISCHARGE SUMMaRy 

Patient, male, age 40 » entered hospital] With 

ae: see history Of sore throat Starting 48 hours Previous 

Physica] €xamination Tevealed throat to be 

infected ang red with Severe hyperplasia of 

lymphoid tissues, Throat Culture Tevealed 

Group a beta hemolytic Streptococcus, 

Patient Was started on 200 mg, of Erythrocin | 
four times a day for three days, Subjective 

— 4 and objective improvement Within 48 hours, No 

Side effects, Three Cultures taken Subsequently 
— i} did not Show Group A beta hemolytic Streptococcus, | 
Final Diagnosis. acute Streptococca] Pharyngitis. 

Result: rapid and Complete recovery with 


specific against 
coccic infections 


Specific—because you can actually pinpoint the 

therapy for coccic infections. That’s because you know 
most bacterial respiratory infections are caused by 
staph-, strep- and pneumococci. And these are the very 
organisms most sensitive to ERYTHROCIN—even when 
they resist penicillin and other antibiotics. 


(Erythromycin Stearate, Abbott) 
STEARATE 


with little risk 
of side effects 


Low toxicity—because EryTHROCIN (in contrast to many 
other antibiotics) rarely alters intestinal flora. Thus, 
patients seldom get gastroenteral side effects. 

Or loss of vitamin synthesis in the intestine. No allergic 


reactions, either. Filmtab EryTHROCIN Stea- 
rate (100 and 250 mg.), bottles of 25 and 100. Ubbott 


Erythrocin 


(Erythromycin Stearate, Abbott) 
STEARATE 


®Filmtab—film-sealed tablets; pat. applied for 605169 
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DOXINATE* 
A Better Answer to the 
Problem of Constipation 


Permits normal bowel habits—“. . . 
[Doxinate] certainly seems to be a bet- 
ter answer to this problem [constipa- 
tion] than do any of the therapeutic 
agents previously available.”! 


Effective—“In all patients, the admin- 
istration of dioctyl sodium sulfosuccin- 
ate proved to be an effective fecal 
softener.”? 


Gradual action —“The softening effect 
of ... [Doxinate] on the stool was ap- 
parent on the average in 48 hours.” 


Nontoxic—“dioctyl sodium sulfosucci- 
nate has wide usefulness in .. . constipa- 
tion ... without the danger of toxicity 
or decreasing effectiveness . . 


Doxinate acts only on the bowel content. 
Doxinate increases the wetting ability of intes- 
tinal fluids as much as 25 times. The resultin 
homogenization of fecal material makes the stoo 
soft and yet well-formed for easy evacuation. 


Doxinate is completely free of irritant laxative 
or “bulk” effect—nor is flatulence or oily leakage 
ever a problem. 


Doxinate does not cause bowel movement. Instead, 
it permits normal bowel habits. 


dosage: 
Adults: one green 60 mg. capsule daily or one 
to three orange 20 mg. capsules daily. 


Infants and children: 1 cc. or 2 cc. once daily 
in formula, milk or orange juice. 


1. Spiesman, M. C., and Malow, L.: Journal-Lancet 
(June) 1956. 


2. Antus, R. J.: Southwestern Med. 37:236 (April) 
1956. 


3. Wilson, J. L., and Dickinson, D. G.: J.A.M.A. 
158:261 (May 28) 1955. 


Permits 
normal 
bowel habits 


Gradual 
action 


Nontoxic 


DOXINATE” 


iim sulfosuccinate for constipation 


Brothers, Inc. 
Cincinnati 3, 
Ohio 
*Patent Pending 
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REVERSE CUTTING EDGE... 
SHORT SHANK NEEDLES 


higher strength . . . improved cutting efficiency 
. . . extra protection against suture ‘pull-out’ 


Ohio's new reverse cutting edge needle with the short shank design 
combines greater strength and maximum ease of use with excellent 
“pull-out” protection. The three-eighths circle needles make greater tissue 
penetration possible through added length in front of the needle holder. 
Triangular design throughout entire length provides added strength and 
prevents twisting in holder. Available for all sizes of nylon, silk and 
cotton sutures. Feature for feature, these needles are among the finest 
on the market! 


Staggered nibs or teeth 
are gripped into the su- 
ture under pressure, pro- 
viding excellent protection 
against suture “pull-out.” 


Short shank needle does not 
extend out from under the . 
needle holder, thus greatly 
reducing possibility of bend- 
ing or breaking. 


Reverse cutting edge adds 
20% more strength. Cutting 
is made easier, with less tissue 
resistance or tendency for 
needle to cut out of tissue. 


Compare for yourself ... send for free sample. 


& eo OHIO CHEMICAL & SURGICAL EQUIPMENT CO. 
1400 East Washington Avenue, Dept. $GO-6 
Madison 10, Wisconsin 


OHIO CHEMICAL & SURGICAL EQUIPMENT CO. 
MADISON 10, WISCONSIN cutting edge needles. Please provide me with a sample. 


Ohio Chemical Pacific Company, San Francisco 3 


Ohio Chemical Canada Ltd., Toronto 2 
Airco Company International, New York 17 


(All Divisions of Subsidiories of Air Reduction Company, Incorporated) 
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more effective than one 
a, or two pints of tap water 
| or salt solution 


FLEET°’ENEMA 
Disposable Unit 


“Squeeze bottle” sized for easy one hand adminis- 
tration .. . distinctive rubber diaphragm controls 
flow, prevents leakage . . . correct length of rectal 
tube minimizes injury hazard... each unit con- 
tains, per 100 c.c., 16 gm. sodium biphosphate and 
6 gm. sodium phosphate . . . an enema solution of 
Phospho-Soda (Fleet )...gentle, prompt, thorough 
...and less irritating than soap suds enemas. 


Established 1869 
Cc. B. FLEET Co., INC., LYNCHBURG, VIRGINIA 
Makers of Phospho ® Soda (Fleet), a modern laxative of choice. 
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showing the uses of 


drenosem 


Salicylate 


(brand of carbazochrome salicylate) 


Films in color, demonstrating the uses of 
Adrenosem Salicylate* in surgery, are now 
° available for showing to hospitals, medi- 
in the control cal societies and group meetings. Write to 
Film Division, S. E. Massengill Co., Bristol, 


Tennessee. 


Send for comprehensive illustrated bro- 
chure describing the action and uses of 
this unique systemic hemostat. 


of bleeding 


INDICATED preoperatively and postoperatively to control 
bleeding associated with: 


Tonsillectomy, adenoidectomy and nasopharynx surgery 
Prostatic and bladder surgery 

Dental surgery 

Chest surgery and chronic pulmonary bleeding 

Uterine bleeding and postpartum hemorrhage 

Also: Idiopathic purpura, retinal hemorrhage, familial tel- 


angiectasis, epistaxis, hematuria 


Supplied in ampuls, oral tablets and as a syrup. 


The S. E. MASSENGILL company 


BRISTOL, TENNESSEE - NEW YORK - KANSAS CITY + SAN FRANCISCO 


*U. S. Pat. 2581850 
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Latest clinical report on Adrenosem® Salicylate 


(brand of carbazochrome salicylate) 


The Use of the 


Systemic Hemostat 


Carbazochrome 


Salicylate 


J. C. Bacala, M.D. 


(Abstracted from the Western Journal of Surgery, Ob- 
stetrics, and Gynecology, 64:88 (1956) 


The author emphasizes the need for de- 
pendable chemical control of bleeding and 
oozing, and reviews the methods that have 
been tried to attain hemostasis, including 
the use of vitamin K and bioflavonoids. 

He gives the history of carbazochrome 
salicylate and describes the clinical work 
completed to demonstrate its effectiveness. 
It appears to be specific for conditions char- 
acterized by increased capillary permeability. 
It has no effect on large blood vessels; it 
does not alter blood components; it does not 
affect blood pressure or cardiac rate. It has 
neither vasoconstrictor or vasodilator action. 
The drug has no known contraindications. 

He reviews 1051 cases from the files of 
St. Anthony Hospital, Louisville, Kentucky, 
of which 330 were treated with Adrenosem 
Salicylate. 317 were surgical cases and 13 
obstetric-gynecological conditions. The treat- 


ment was given for symptomatic relief, and 
as a clinical recourse for patient safety. 

In 1015 tonsillectomy patients the follow- 
ing results were noted: There was bleeding 
in 85 (19.8%) of 429 patients who received 
no medication. Patients who received a com- 
pound of oxalic and malonic acids numbered 
115. Of these 16 (14%), developed bleeding. 
Of 248 patients receiving vitamin K prepara- 
tions, 47 (19%) had postoperative hemor- 
rhage. 233 patients received Adrenosem Sali- 
cylate. Of this group, only 16 (7%) had 
bleeding. 

In other surgical conditions, Adrenosem 
was used successfully in gastrointestinal bleed- 
ing, cataract extraction, incisional seepage, 
and transurethral prostatectomy. It was also 
effective in 12 cases of epistaxis. 

In the field of obstetrics and gynecology, 
Adrenosem controlled bleeding in menomet- 
rorrhagia, hymeneal laceration, cervical 
ooze, antepartum and postpartum bleeding, 
threatened abortion, and in two cases of 
surgery during pregnancy. 

The author points out that in pregnancy, 
seepage bleeding occurs more because of 
capillary permeability, and in spite of in- 
creased coagulability. Here, Adrenosem be- 
comes specific for strengthening capillary 
resistance. 

Many of the observations in this study, 
however, involved bleeding incident to trauma 
of incision, retraction, dissection, tearing and 
stretching. In these conditions, he reasons 
that Adrenosem causes hemostasis by its 
effect on the capillary intercellular cement 
substance so that the cells draw closer to- 
gether, and the ends of the capillaries con- 
strict, causing a “‘self-clamping” mechanism. 


The S. E. MASSENGILL company 


Bristol, Tennessee New York 


Kansas City San Francisco 
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MARKED ADVANCE 


in 
Obstetrical Sedation 


Injection PHENERGAN Hydrochloride meets advanced aims in 
sedation for labor and childbirth. In a study of 300 obstetrical 
patients given PHENERGAN with meperidine, Carroll and 
Hudson! report: 

@ Predictable sedation 

e Decreased apprehension 

e Easier and shorter labor 

e Potentiated hypnotic and analgesic action of 

meperidine 

e Lowered incidence of nausea and vomiting 

e Reduced requirement of anesthetic for delivery 

e Absence of untoward reactions on mother and infant 


Supplied: Injection PHENERGAN Hydrochloride, vials of 10 cc.; each cc. 
contains 25 mg. of PHENERGAN Hydrochloride in Water for Injection 
U.S.P., suitable for intramuscular or intravenous use. Also available: 
PHENERGAN Hydrochloride Tablets of 12.5 or 25 mg., bottles of 100. 
PHENERGAN Hydrochloride Syrup, bottles of 1 pint; each 5-cc.teaspoon- 
ful contains 6.25 mg. of the salt. 


1. Carroll, J.J., and Hudson, P.W.: Canad. Anaes. Soc. J. 2:340 (Oct.) 


Injection 


PHENERGAN” 


HYDROCHLORIDE 
Promethazine Hydrochloride 


Wyeth 
® 


Philadelphia 1, Pa. 


It’s not a 
distress call... 
not yet... 
but it could be— 


METHAMPHETAMINE AND PHENOBARBITAL : 


The “distress call” in obesity often comes AMBAR™ TABLETS 

” Methamphetamine Hydrochloride . . 3.33 mg. 
from the emotional misfit, unable to 2 Phenobarbital (1/3 gr.) ....... 21.6 mg. 
control mood or appetite. Ambar allays this 
hunger sensation by gently lifting the 


depressed mood, and subtly reducing the AMBAR™ EXTENTABS® 
Methamphetamine Hydrochloride . . 10.0 mg. 
Phenobarbital (1 gr.) ......... 648mg. 


Average duration of therapeutic effects 4 hours 


emotional distresses so often responsible for 
the urge te-aunenet, Ambar brings the Average duration of therapeutic effects 
obese patient’s appetite “down to normal”. . . 10-12 hours 

... without peaks of stimulation ° 
... without troughs of depression 

... without significant cardiovascular effects 


without postmedication “jitters Robins’ registered trade-mark for Extended Action tablete, 


A. H. ROBINS COMPANY, INC., RICHMOND, VIRGINIA 
Ethical Pharmaceuticals of Merit Since 1878 


. 
. 
. 
. 
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. 
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whenever a patient 
needs prompt, 


effective sedation... 


short-acting 


Nembutal 


(Pentobarbital, Abbott) 


You can achieve any degree of sedation 
using short-acting Nembutal—usually 
with only about one-half the dosage of 
many other barbiturates. This means: 
... less drug to be inactivated, 
... shorter duration of effect, 


... little tendency toward hangover. 


And, of course, with short-acting 
Nembutal you are using a thoroughly 
studied sedative-hypnotic with a wide 
margin of safety. Hundreds of clinical 
reports, more than 26 years of wide 
medical use stand behind your Nem- 
butal prescription. 

Next time—any time—a sedative or hyp- 
notic is indicated, consider short-acting 
Nembutal... a standard 


in barbiturate therapy. 
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Laparotomies, thoracotomies, hernior- 
rhaphies, mastectomies, ileostomies, co- 
lostomies, pilonidal cysts, skin graft 
donor and recipient sites, severe ex- 
coriation .. . all offer opportunities for 
use of Aeroplast as the primary and 
definitive dressing. 


For minor burns, abrasions, lacerations, 
superficial scalp wounds, or to dress 
almost any hard-to-bandage site, Aero- 
plast has the advantage of being wash- 
able, inexpensive,and not cumbersome. 


Whether the injury is from trauma, 
burn, excoriation, or minor surgery— 
Aeroplast protects from dirt and bac- 
teria, is washable and flexible, and 
may help shorten off-the-job time. 
Patients appreciate its convenience. 


New, more efficient 


wound dressing procedures 


» 


are made possible with 


Basic procedure in applying Meroplast is simple. With the 


‘dispenser held about ten inches ‘away from the lesion, two or 


three light coats are sprayed directly onto the aseptic dry 
wound and adjacent skin area. Each coat is sprayed on in one 
sweeping stroke, then allowed to dry thirty seconds before 
applying the next. 


The transparent film dressing which results excludes 
bacteria, is non-macerating, non-sensitizing, and does 

not adhere to raw wound surfaces, thus encourages a clean, 
primarily healed wound.‘ Aeroplast adapts to any body 
contour, permitting satisfactory dressing of awkwardly 
situated wounds without uncomfortable bulk. This method of 
dressing allows the physician to evaluate healing progress 

at will without removing the dressing. 


Cost of Aeroplast dressing as applied is about 14 cent per 
square inch. For example, cost of dressing one 10 inch incision. 
is approximately 20 cents. In most wounds, the initial 
dressing is sufficient until time to remove sutures.” 

Aeroplast is STERILE. 


1. Vibesate (Aeroplast), New and Nonofficial Remedies, 1955, p. 541. 

2. Choy, D.S.J.: A.M.A. Arch. Surg. 68:33 (Jan.) 1954. 

3. Rigler, S. P., and. Adams, W. E.: Surgery 36:792 (Oct.) 1954. 

4. Wexler, D. J., Bromberg, F., Rakieten, M. L., and Ryan, B. J.: Am. J. Surg. In Press. 


Reprints available on request. 


Supplied in 6-0z. dispenser 
through your surgical dealer 
or prescription pharmacy. 


AEROPLAST CORPORATION 


428 Dellrose Avenue « Dayton 3, Ohio 
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BETTER 


results are obtained 

with STERANE'—8 to 5 
times more active than 
hydrocortisone or cortisone. 


BREATHING 


capacity is greatly enhanced. 
“Relief of symptoms is more 
complete and maintained for 
longer periods with relatively 
small doses.’” 


BALANCE 


of minerals and fluids usually 
remains undisturbed. This 
proves “especially advan- 
tageous in those patients with 
cardiac failure requiring 
therapy...’” 


in bronchial asthma 


brand of prednisolone 


Supplied: White, 5 mg. oral tablets, 
bottles of 20 and 100. Pink, 1 mg. © 
oral tablets, bottles of 100. : 
Both deep-scored. 


1. Johnston, T. G., and Cazort, A.G.: 
J. Allergy 27:90, 1956. 2. Schwartz, E.: 
New York J. Med. 56:570, 1956. 

8. Schiller, I. W., et al.: J. Allergy 
27:96, 1956. 


PFIZER LABORATORIES 
Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, New York 


37 


| 
| 
} 
| 
| 
| 
} 
| 
| 
| 
} 
| 
: 
} 
: 


Improve the prognosis in fractures with 
“Premarin” with Methyltestosterone 


Healing of fractures is often delayed because impairment of osteoblastic activity 
due to declining sex hormone function causes the bone matrix to atrophy. 


Older patients with fractures, particularly of the hip, respond well to combined 
estrogen-androgen therapy. The prognosis for bone recalcification is good provided 
treatment is continued for extended periods.* 


*Reifenstein, E. C., Jr., in Harrison, T. R.: Principles of Internal Medicine, ed. 2, New York, The 
Blakiston Company, Inc., 1954, chap. 98, pp. 702, 703. 


“PREMARIN” with METHYLTESTOSTERONE 


Excellent preparation for estrogen-androgen therapy 


Ayerst Laboratories * New York, N. Y. * Montreal, Canada 
5647 


38 


| 
: 
RD Zi ears 


NEW ARTERY GRAFT 


of Specially Treated Braided Nylon 


W. Sterling Edwards, M.D. — Dept. of Surgery 


James S. Tapp, Ph.D. — Research Department 


DEVELOPED BY 
Medical College of Alabama 


The Chemstrand Corporation 


Prefabricated A-G™ Tube Solves Problem for Surgeons 


Now surgeons everywhere can have immediately available an arterial graft of the 
size and length desired. The new Edwards-Tapp A-G Tube provides a permanent 
implant that permits immediate circulation and restoration of artery continuity. 


Overcomes oozing — The Nylon strands 
are chemically welded together and silicon 
coated to prevent hemorrhage. 


Permits fibroblast penetration —The fibro- 
blastic cells weave their way through the 
minute openings in the braided nylon to 
restore the artery wall. 


Flexible without kinking —The Corrugation 
permits stretching and flexing without cut- 
ting off the blood flow. Especially valuable 
in groin, axilla and popliteal space. 


Easily sutured — There are no tailoring 
seams or cuffs. The Edwards-Tapp Graft 
may be used for end-to-end or end-to-side 
anastomosis. 


Easily sterilized — The length of Edwards- 
Tapp A-G Tube required is cut off, cauter- 
ized to prevent fraying and autoclaved at 
250° for 20 minutes. 


Reference; Edwards, W. Sterling and Tapp, James S.: Chemically 
Treated Nylon Tubes as Arterial Grafts, Surgery 38: 61-70; 89-91 
(July) 1955. 

Edwards, W. Sterling and Tapp, James S.: Peripheral Artery Replace- 
ment with Chemically Treated Nylon Tubes, Surg., Gynec. & Obst. 102: 
443-449 (April) 1956. 


Various sizes now available 


Catalog No.: 3010 
Catalog No.: 3020 


Length: 10” 
Length: 20” 


Lumen: 3/6”, %", 5/6”, Yn", and 


Lumen: 3/6”, 5/6”, %", and %4” 


Manufactured by U. S. Catheter and Instrument Corp. 
Distributed through leading hospital supply dealers by 


c. R. BARD, INc. sumMMIT, NEW JERSEY 


‘ 


Instruments and appliances 


for 
ORTHOPEDIC SURGERY 
No. 461 \\ 


Enlargement of scale on 
~~ No. 461 (Handle Removed) 


No. 461 


Adjustable Drill Guide 
and Angle Finder 
ea. $25.00 


No. 582 


Adjustable Intertrochanteric ae 
Plate with Solid Hex bolt and Bae 
washer. Drop forged SMo Stain- 
less Steel for use with regular 
No. 96 Smith-Petersen Nails. 
Available in 3, 4, 5, 6 and 7 
hole plate lengths—ea. $9.00 


No. 555 


No. 560 $1800 

Same sizes as No. 582 with cannu- 

lated bolt, left hand locking screw No. 556 

and washer, ea. $10.00 Modny Guide—Solid— 
ea. $12.50 


For insertion of Moore 
Pins and Multiple 
Nails. 


No. 542 


Ritchey Nail Starter. 
A Broaching Smith-Petersen 


No. 3415 , Nail Starter—ea. $18.50 


Ruskin—Liston Bone cut- 


ting Forcep—7” Straight, 
ea. $42.50 


Townley Intramed- 
ullary Cup-Stem 
Prothesis for Hip Joint 
Arthroplasty, ea. $75.00 


No. 3416 : 


Ruskin—Liston Bone cutting Forcep- 
7” Angular on flat, ea. $45.00 


ZIMMER MANUFACTURING CO. - WARSAW, INDIANA 


In Canada Available through selected surgical supply dealers 
or through our Agents, Fisher & Burpe, Ltd. 
Look for the trademark ® 
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the curved finger story 


WILSON surgeons gloves 


In ordinary, straight-fingered surgeons’ gloves, the glove may 
work against the hand. For every movement requiring flexion, 
greater than normal effort is needed. Tension and finger 
fatigue result. 


To overcome this problem, WILSON research and production 
experts developed the WILSON curved finger glove—a glove 
whose shape conforms to the natural, curved contour of the 
relaxed hand. The result: operating room personnel using 
WILSON Surgeons’ Gloves report greater ease and freedom of 
movement than ever before, and a striking reduction in hand 
and finger fatigue. 


Wwitson RUBBER COMPANY 
A DIVISION OF BECTON, DICKINSON AND COMPANY® caNTON, OHIO! 


B-D AND WILSON, T.M. REG. U.S. PAT. OFF. 34658 
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to restore 


THERACEBRIN 


(PAN-VITAMINS, THERAPEUTIC, LILLY) 


the most potent multiple vitamin 


When a really vigorous therapeutic vitamin regimen 
is indicated, “‘Theracebrin’ provides large doses of the 
important fat and water-soluble vitamins. Especially 
valuable following major surgery and burns and in 
infectious hepatitis, malnutrition, and chronic de- 
bilitating diseases. Eli Lilly and Company, Indian- 
apolis 6, Indiana, U.S. A. 


A DISTINGUISHED MEMBER OF FAMILY OF VITAMINS 


AC ANNIVERSARY 1876 - 1956 / ELI LILLY AND COMPANY 


tity 

( Theracebrin 

4 


Reliable estimates place the number 
of deaths in the operating room 
from cardiac arrest at one in every 


7,500 anesthesias!! Deaths due to 

NO OPERATING ROOM IS ventricular fibrillation account for 
: approximately 10% of this total.? 

COMPLETE WITHOUT THESE We at the Birtcher Corporation 
RA have engineered and built two elec- 

2 ESSENTIAL OPE TING tronic devices which we hope can 


ROOM EMERGENCY DEVICES substantially reduce operating room 


mortality ...the Birtcher Defibril- 
DEFIBRILLATOR 


lator and the Birtcher Heartpacer. 


1. Cross, Frederick S., M.0.; Clinical Medicine, 1121-1125, November, 1955. 
2. Hosier, Robert M., M.D., Cleveland, Ohio: A Manual on Cardiac 
Resuscitation, Charles C. Thomas — publisher, 1954. 


THE BIRTCHER DEFIBRILLATOR 


Designed to stop ventricular fibrillation through 
the application directly to the ventricles of the 
heart automatic or manually timed and strength 
controlled electrical shock. For use prior to restora- 
tion of coordinated heartbeat through cardiac 
massage by the Surgeon, and its later maintenance 
by the use of a Cardiac Heartpacer. 


For external application in cardiac and circulatory 
arrest, to re-establish through automatic electric 
surges, properly paced ventricular rhythm, for 
hours or days as may be required. Indicated for re- 
suscitation in those emergencies which often arise 
during reflex vagal stimulation, diagnostic and 


THE BIRTCHER HEARTPACER { 


therapeutic procedures and anesthesias, treatment 
with cardioactive drugs, Stokes-Adams disease and 


cerebral ischemia. 


THE BIRTCHER CORPORATION Dept.SG0-656 


A collection of reprints from Medical Journals on the 4371 VALLEY BLVD., LOS ANGELES 32. CALIFORNIA 
subject of cardiac arrest and resuscitation, and descrip- 
tives on these two machines will be sent on request. 4 Please send me Cardiac Resuscitation reprints 


and descriptives on Defibrillator and Heartpacer. 


THE BIRTCHER CORPORATION © Name 


the world’s largest volume producer _ Address. 
of electro-medical-surgical devices : 


City. Zone. State. 
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a full measure of 


comfort for anorectal patients with 


hemorrhoidal SUPPOSITORIES 
with COd liver oil 


DESITIN SUPPOSITORIES quickly soothe, protect, lubricate 
the distressed anorectal mucosa to provide...... 


In boxes of 12 
foil-wrapped 


gratifying comfort in hemorrhoids (non-surgical) 
@ rapid, sustained relief of pain, itching and spasm 
without styptics, local anesthetics or narcotics, 
therefore do not mask serious rectal disease 
e@ reduced engorgement, bleeding e safe, conservative 


yours for ¥ the asking 


DESITIN CHEMICAL COMPANY e@ Providence, R. |. 
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Meat 
Meat 


Suppose we suddenly found ourselves in a 
“Brave New World,” in which all the rich protein, the B 
vitamins (including the important B,,), the minerals, and 
all the other nutrients of a juicy steak or a succulent pork 
chop could be compressed into a capsule. Suppose we were 
to take one or two such capsules each day. What would 
happen? 


Would we be just as healthy? Would we 
be as happy? 


There is something about man’s wish for 
meat that cannot be satisfied by chemical or mathematical 
analyses. The feeling of satisfaction, the downright enjoy- 
ment of biting into and chewing, the pleasurable effect of 
having eaten well... all these make meat more than just 
an impressive list of essential nutrients. Long before man 
knew anything about the science of nutrition he knew meat 
was part and parcel of his health and his joy of eating and 
of living. 


Other foods may be fortified and enriched, 
but none can ever take the place of meat. 


Only meat is meat. 


The nutritional statements made in this advertisement 
have been reviewed by the Council on Foods and Nutri- 
tion of the American Medical Association and found 
consistent with current authoritative medical opinion. 


American Meat Institute 
Main Office, Chicago... Members Throughout the United States 
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Tetracycline Lederle 


in the treatment of 


infections in surgery 


The prevention and control of cellulitis, 
abscess formation, and generalized sepsis has 
become commonplace technique in surgery 
since ACHROMYCIN has been available. Leading 
investigators have documented such findings 
in the literature. 


For example, Albertson and Trout! have re- 
ported successful results with tetracycline 
(ACHROMYCIN) in diverticulitis, gangrene of 
the gall bladder, tubo-ovarian abscess, and 
retropharyngeal abscess. Prigot and his associ- 
ates? used tetracycline in successfully treating 
patients with subcutaneous abscesses, celluli- 
tis, carbuncles, infected lacerations, and other 
conditions. 


As a prophylactic and as a therapeutic, 
ACHROMYCIN has shown its great worth to 
surgeons, as well as to internists, obstetricians, 
and physicians in every branch of medicine. 
This modern antibiotic offers rapid diffusion 
and penetration, quick development of effec- 
tive blood levels, prompt control over a wide 
range of organisms, minimal side effects. There 
are 21 dosage forms to suit every need, every 
patient, including 


ACHROMYCIN SF 


ACHROMYCIN with STRESS FORMULA VITAMINS. 
Broad-range antibiotic action to fight infec- 
tion; important vitamins to help speed normal 
recovery. In dry-filled, sealed capsules for 
rapid and complete absorption, elimination 
of aftertaste. 


filled sealed capsules 


1Albertson, H.A. and Trout, H. H., Jr.: Antibiotics Annual 1954-55, 
Medical Encyclopedia, Inc., New York, N.Y., 1955, pp. 599-602. 


2Prigot, A.; Whitaker, J. C.; Shidlovsky, B. A., and Marmell, M.: 
ibid, pp. 603-607. 


LEDERLE LABORATORIES DIVISION 
AMERICAN CYANAMID COMPANY 
PEARL RIVER, NEW YORK 

*REG. U.S. PAT. OFF. 


PHOTO DATA: AERIAL CAMERA WITH K-2 FILTER 
AT DUSK, F.11, 4/100 SEC., FAST PAN FILM 


The Spectrum 


of Nutrients 


In 


Oatmeal 


‘lie important contribution to daily nu- 
tritional health made by the broad spectrum 
of nutrients in the classical Quaker Oats 
breakfast dish is illustrated by this table. 
All the nutrients in oatmeal occur naturally. 


THE QUAKER OATS BREAKFAST DISH* 
NUTRIENTS OATMEAL MILK TOTAL NUTRIENTS OATMEAL MILK TOTAL 
Protein 4.7Gm. 3.9Gm.  8.6Gm. tlron 1.28 mg. 0.12 mg. 1.40 mg. 
Carbohydrate 17.7Gm. 5.7Gm. 23.4Gm. {Calcium 15mg. 148mg. 163 mg. 
Fat 2.0Gm. 44Gm. 64Gm. {Phosphorus 115mg. 113mg. 228 mg. 
{Thiamine 0.18 mg. 0.05mg. 0.23 mg. Potassium 162mg. 163mg. 325 mg. 
tNiacin 0.26 mg. 0.10 mg. 0.36 mg. Zinc 1.08 mg. 0.45mg. 1.53 mg. 
Riboflavin 0.05 mg. 0.19 mg. 0.24 mg. Folic acid 11.4. mcg. 0.3 mcg. 11.7 mcg. 
+Pyridoxine 0.07 mg. 0.06mg. 0.13 mg. Vitamin Biz O.l mcg. 0.7 mcg. 0.8 mcg. 
Pantothenic acid 0.25 mg. 0.41 mg. 0.66 mg. {Copper 0.31 mg. 0.04mg. 0.35 mg. 
{Vitamin A plus Carotenoids — 0.08 mg. 0.08 mg. Manganese 1.45 mg. 0.002 mg. 1.45 mg. 
Magnesium 51 mg. 14 mg. 65 mg. +Calories 111 81 192 
*1 0z. oatmeal (dry). 4 oz. whole milk; usually-added sugar not included in evalua- T Nutrients for which Daily Dietary Aliowances are recommended by the National 
tion; sources supplied on request. Research Council. 


IN PRENATAL NUTRITION 
In the aim for optimal nu- 
trition without undue 
weight gain during the en- 
tire prenatal period, oat- 
meal serves well as a uni- 
versally accepted food high 
in nutrient value without 
“empty” calories. 


Few foods can better the broad nutrient spec- 
trum of the oatmeal serving. For its caloric 
content its nutritional contribution may well 
be unique, and justifies the physician’s continued 
recommendation of ‘tan oatmeal breakfast” for 
every age, for the normal as well as the thera- 
peutically indicated diet. 

Quaker Oats and Mother’s Oats, the two 
brands of oatmeal marketed by The Quaker 
Oats Company, are identical in their content of 
all nutrients. Both brands are available in the 
Quick (cooks in one minute) and the Old-Fash- 
ioned (cooks in five minutes) varieties. 


The Quaker Oats 


CHICAGO 
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In Buenos Aires, too, you'll find Pentothal in constant use, 


ARTHUR SHILSTONE 


tribute to the fact...there’s no safer, more effective 


intravenous anesthetic, the world over 


In all the important cities of the world, wherever modern medicine is 
practiced, PENTOTHAL Sodium is in almost constant use as an agent of 
choice, in management of anesthesia. This acceptance, reflected in 
more than 2400 published medical reports, has created a world litera- 
ture unparalleled in the history of modern intravenous 

anesthesia. Twenty years of use stand behind your trust. (bGott 


PENTOTHAL Sodium 


(Thiopental Sodium for Injection, Abbott) 


no pain... 


no memory... 


mo mishtmare 


of fear 


in pediatric anesthesia 


RUTH RAY 


Your young patient is spared the nightmare the dosage of inhalation and supplementary 


of the operating room with PENTOTHAL Sodium agents, after-effects are markedly lessened. 

administered rectally. He goes to sleep in As a basal anesthetic, or as a sole agent in 

his own bed, awakens there with complete minor procedures, PENTOTHAL by rectum 

amnesia of events between. affords a notably safe and simple Ob Gott 
And, because Rectal PENTOTHAL reduces approach to pediatric anesthesia. 


y rectum 


PENTOTHAL Sodium 


‘ 


rheumatoid 
arthritis 
continuing benefits 


for successful corticosteroid therapy 


METICORTELONE 


(PREDNISOLONE) 


* therapy usually undisturbed by sodium retention, 
edema, weight gain 


* excellent relief of arthritic pain, swelling, 
tenderness 


* spares patients salt-poor diets 
* up to 5 times as potent as hydrocortisone 


Available as 1, 2.5, and 5 mg. tablets. 
METICORTELONE,’* brand of prednisolone. .M. WL-J-66-256 
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SURGICAL GLOVES 


-». Deserve Your Complete Confidence 


@ Since May, 1952 Processed To Prevent. 
the Ozone Cracking Common To Many 
Surgical Gloves. Insist on Rollprufs 
because they stay safe longer. 


386 Tiffin Road, Willard, Ohio, U.S.A. 
Pioneers in Surgical Glove Improvement for over 35 Years 
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Peach-flavored, 
peach-colored, newest 
liquid form of the 
established broad- 
spectrum antibiotic... 
TERRAMYCIN®t 
125 mg. per 5 ce. 
teaspoonful; 
specially homogenized 
for rapid absorption; 
bottles of 2 fl. oz. 
and 1 pint, packaged 


ready to use. 


Peaches provide the 
new taste 


BRAND OF OXYTETRACYCLINE HOMOGENIZED MIXTURE 


PFIZER LABORATORIES, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. Pfizer 


*Trademerk Brand of oxytetracycline 
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INSTANT 


COLOR PHOTOGRAPHY... 
AS IT HAPPENS! 


For emergency photography, Castle’s new COLOR 
CAMERA ATTACHMENT is recessed in Iamp- 
head in place of Center Spotlight. Holds pre-set 
Kodak 35mm camera. 20 or 36 exposures without 
reloading. Film advanced, shutter tripped re- 
motely. Range-finder spotlights for perfect 
focusing. No flash bulbs required. 


“60 SERIES’’ LIGHTS 


. « « GIVE TOTAL HEMISPHERIC 
MANEUVERABILITY 


“FLOATING” OFFSET SUSPENSION INSURES EF- 
FORTLESS, INSTANT RE-POSITIONING WITHOUT 
TRACKS OR HAZARDOUS COUNTERWEIGHTS 


IN VERTICAL PLANE — cam-balanced lamphead 
“floats” up and down at finger touch, but it is rarely 
necessary to adjust lamphead. The Castle light is in 
perfect focus 30 to 60 inches from the source! 


IN TRUE HORIZONTAL PLANE - lamphead descends, 
pivots fully to illuminate gynecologic or perineal proced- 
ures. Five reflectors flood field with soft radiance at 
surgeon’s touch of sterile control handles. Unprecedented 
deep cavity penetration is without glare or shadow. 


IN LATERAL ANGULATION - lamphead swings effort- 
lessly in full 8’3” circle. May be centered under sus- 
pension, or directed obliquely from side and end table 
positions without crowding team. Vital for kidney, 
radical mastectomy, intratracheal procedures, thoracic, 
orthopedic, suprapubic and allied approaches. 


WRITE TODAY for complete speci- 
fications on Models 61, 62 and 63, and 
details of Color Camera Attachment. 


LIGHTS and 
STERILIZERS 


WILMOT CASTLE COMPANY 


1809 E. Henrietta Rd. 


Rochester, N. Y. 
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for the child 
who “just won't eat” 


In a one-year, controlled study of children with secondary growth 
failure or clinical malnutrition, “Trophite’—high dosage of By, and 
B,— increased growth by nearly 50% (see graph below). 


AVERAGE GROWTH AND DEVELOPMENT RATE—LEVELS/ YEAR 


growth without ‘Trophite’ 
in below-par children 


123 45 6 7 8 9 0 1 1223 4 15 


(These levels represent growth in terms of both height and weight according to 
Wetzel’s Grid technique.) 


Try “Trophite’ in the child who “just won’t eat.” Both you and 
his parents will be delighted with his new appetite. 

*Trophite’ is available both as a truly delicious liquid and as tablets. 
Each teaspoonful (5 cc.) or tablet supplies: 25 mcg. By, 10 mg. B). 


the high potency combination of B,, and B, 


Trophite for appetite 


*T.M. Reg. U.S. Pat, Off, Smith, Kline & French Laboratories, Philadelphia 


53 


H 
| 
Pre-treatment 
H 
i 


new 


Against Pathogen & Pain 


in urinary tract infections 


Azo Gantrisin combines the single, soluble 
sulfonamide, Gantrisin, with a time-tested 
urinary analgesic - in a single tablet. 


Prompt relief of pain and other discomfort is 
provided together with the wide-spectrum 
antibacterial effectiveness of Gantrisin which 


achieves both high urinary and plasma levels so 
important in both ascending and descending 
urinary tract infections. 


Each Azo Gantrisin tablet contains 0.5 Gm Gantrisin 'Roche' plus 50 mg 


phenylazo-diamino-pyridine HCl. Gantrisin® - brand of sulfisoxazole 


Original Research in Medicine and Chemistry 


VITAMIN Ki, MERCK) 


Preferred product for routinely stabilizing 
prothrombin levels before surgery 


There are three significant reasons for preferring 
MEPHYTON over the menadione derivatives. The 
action of MEPHYTON is: (1) more rapid, (2) more 
complete, and (3) more prolonged. These advan- 
tages apply to either simple vitamin K deficiency 
states or in anticoagulant-induced hypopro- 
thrombinemia. Inthelattercondition, MEPHYTON 
provides the most dependable and practical 
means of restoring normal levels of prothrombin. 


INDICATIONS: Hypoprothrombinemia due to 
Dicumarol®, Cumopyran®, Hedulin®, 
Tromexan® , antibiotics, salicylates, obstructive 


jaundice, hepatic disease, impaired gastroin- 
testinal absorption, and deficiency of vitamin K 
in the newborn. 

SUPPLIED: In boxes of six 1-cc. ampuls, each cc. 
containing 50 mg. of vitamin K,. 


PHILADELPHIA 1, PA. 
DIVISION OF MERCK & CO., INC. 
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with HEX ACHLOROPHENEDS 


ANTISEPTIC 
LIQUID 


Regular washing with f 
SEPTISOLformsan 
invisible but pro- 
tective film on the 

skin, which through 
cumulative action 

keeps on killing 
bacteria—even 

many hours after 
washing—with com- 
plete skin safety. 


4963 MANCHESTER AVE. 


VIS 10, MI ' 


Nostal INCORPORATED 


Visibié 
: 
NY 
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RESECTION OF MUCOCELE: Preoperative radiograph, A-P view 


Radiography at work... with color photography 


Here are radiography and photography 
working together to broaden the scope of 
medical knowledge, increase its usefulness. 


With visual data such as shown, the 
physician has material for research and 
review, for teaching or discussion. Anytime 
he wishes, he can retrace steps in the 
treatment of the case—show the radiographs 
which helped him establish his 
diagnosis—show the steps in 
surgery or therapy, clearly, 
objectively. 


Preoperative photograph of patient. See follow- 
ing page for additional steps in surgery. 
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2. Frontal sinus cortex removed—mucocele membrane 
in evidence. 


3. Mucocele membrane being removed from frontal 4 
Vv 


5. Photomicrograph of mucocele membrane. 
(Magnification, X10.) 


For Radiography: Kodak Blue Brand X-ray Film 
and Kodak x-ray processing chemicals meet the 
most exacting requirements. They are always depend- 
able—uniform. Quality-controlled—rigidly test-¢— 
they are made to work together. 


For Color Photography: Kodachrome 
Film for miniature and motion-picture cameras; 
Kodak Ektachrome Film and Kodak Ektacolor Film, 


Type B, for sheet-film cameras; 
Kodak Ektachrome Roll Film for roll-film and 


miniature cameras. 


Order x-ray products from your x-ray dealer, 
photographic products from 
your photographic dealer. 


dak™ EASTMAN KODAK COMPANY, Medical Division, Rochester 4, N. Y. 
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XYVYLOCAINE® HCI SOLUTION ASTRA 


The Name That Marks a New Era in Local Anesthesia 


Xylocaine provides peak values in: 
e Duration e Clinical Effectiveness e Clinical Tolerance @ Speed . 
e Stability Versatility. Clinical Predictability Safety Depth 


Trade Name: XyYLOCAINE Generic Name: lidocaine* 
Chemical Name: ° -Diethylaminoaceto-2,6-xylidide 
Chemical Structure: 


Potency: Two to three times that of procaine. 
Duration of Action: Two to three times that of procaine. _ 
Anesthetic Index: 1.8. Surface Anesthetic Index: 8. 


Safety Factor: Two to three times that of procaine (because smaller 
concentrations and volumes are clinically as effective). 


Sensitivity: Allergic manifestations and sensitizing reactions 
have never been reported. 


Inhibition of Therapeutic Action of Sulfonamides or Antibiotics: None. 


Versatility: Effective in local infiltration anesthesia; in major conduction 
anesthesia; in temporary therapeutic blocks for relief of pain; 
in topical anesthesia. 


Available on Request: Descriptive literature, bibliography, and trial supply. 


Supplied: Vials, 0.5%, 1% and 2% in 20 cc. and 50 cc. without and 
with epinephrine 1:100,000; 100 cc. vials, 1% without epinephrine. 
Ampoules, 2 cc., 2% without and with epinephrine 1:100,000. 


@. PATENT NO. 2.441.498 


Astra Pharmaceutical Products, Inc., Worcester 6, Mass. ae 
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IMPROVED | | Richard F. , M.D. 


Chicago 


R65 Dissecting Scissors 


With Sure-Cutting 
Tungsten Carbide Blades 


These improved stainless steel scissors with hard tungsten inserts as cutting edges 
have proved highly successful. They are being used to cut fascia, peritoneum, 
muscle, scar tissue, cartilage, uterus, ligamentous tissue, silk and catgut suture 
materials. They have been washed and sterilized with other instruments and in the 
regular manner. Rough handling has failed to damage the cutting edges, and after 
hard usage the instruments remain as sharp as the day they were made. The tung- 
sten edges are permanently bonded to the blades, and there is no nuisance of 
replacing blade edges. 


See Armamentarium Vol. Il, No. VI. 
MO-1601—METZENBAUM Tonsil Scissors Each $15.30 
In dozen lots, each 12.75 
SU-1803—MAYO Dissecting, 14.25 
In dozen lots, each 11.85 
SU-1804—MAYO Dissecting, '. 14.50 
In dozen lots, each 12.15 
$U-1813—MAYO Dissecting, 15.30 
In dozen lots, each 12.75 
SU-1814—MAYO Dissecting, 15.50 
In dozen lots, each 13.00 


WELLER CO. 


330 South Honore Street 
Chicago 12, Illinois 


Rochester, Minn. Dallas, Tex. Houston, Tex. 
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‘(/rmamentarium 


to heip the depressed and anxiety-ridden housewife who 
is surrounded by a monotonous routine of daily problems, 


disappointments and responsibilities . . . 


With ‘Dexamyl’ you can often help her to face her problems; help her 
to regain lost interests; help her to rediscover the zest and purpose 

in life. The normalizing effect of ‘Dexamyl’ is free of the dullness 
caused by many “anti-anxiety” agents alone, free of the excitation 
sometimes caused by stimulants alone. Her mood normalized, disturbing 


mental and physical symptoms often vanish. 


tablets - elixir - Spansulet capsules 


smoothly and subtly relieves both anxiety and depression 


Smith, Kline & French Laboratories, Philadelphia 


*T.M. Reg. U.S. Pat. Off. 
+T.M. Reg. U.S. Pat. Off. for sustained release capsules, S.K.F. 
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Line of 
incision into 
jejunum 


RIENHOFF 
ARTICULATED 
ABDOMINAL 
CLAMP 


Designed for 
William F. Rienhoff, Jr., M.D. 
Baltimore 


A new stomach or intestinal clamp for a more refined technic of gastrectomy... 


This clamp offers many advantages in gastrointestinal surgery: 


@ Evenly Distributed Pressure 


Pressure is applied in the center of the blades 
—there is no scissors-like action. 


@ ATRAUMATIC* Blades 


Fine teeth provide firm hold on viscus, yet do 
not penetrate or traumatize wall of stomach 
or intestine. Non-crushing. Tissue between 
blades is in no way devitalized nor is the cir- 
culation jeopardized. Only the serosa is 
penetrated. 


@ Positive Grip 
No gauze or rubber covering of the blades is 
necessary—Atraumatic jaws ensure positive 
grip—will not slip. 


@ Versatile in Use 


Articulated Clamps may be applied for any 
type of partial or total gastrectomy desired. 
The angle of the handle affords an excellent 
tractor to be held by a second assistant. 


@ Literature, “Technic of Use” is available. 


B2490—$65.00 f.0.b. Phila—Price subject to change without notice. 


*Pat. No. 2668538 


GEORGEP. PPILLING «& son co. 


3451 WALNUT STREET 
PHILADELPHIA 
HEADQUARTERS FOR INSTRUMENTS FOR BRONCHOESOPHAGOLOGY 
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RIGHT SEAMLESS GLOVE 


AT THE RIGHT TIME 


p. The Seamless Brown 
lled Surgeons Glove 


rs long life, sensitivity, 

nfort. Delicate Balance— 

standard of perfection 
Seamless. 


|THE SEAMLESS 
NEW HAVER 
ty 


mpletely new! Seamless 


ated for the most exact- 
surgery. Sheerer, softer, 
hter, more flexible. 


THE SEAMLESS RUBBER 


VIION—Owing to their ex- 
ordinarily thintexture, Crest 
vesshould be used only when 
atest tactile sensitivity is 
ential. Crest is not intended 
general purpose use. 


SEAMLES! 
__NEW HAVEN, CORN: 

7 


- You can read tiny newspaper type 
- through the Crest Glove 


Both of these Seamless Surgeons Gloves Surgeons Gloves to serve every need: 
have the same hypo-allergenic charac- Brown Milled, Brown Latex, White 
teristics and are ““KOLOR-SIZED’’® for Latex, and new Crest for extraordinarily 
convenience—an original Seamless delicate surgery. 

feature. See your Surgical Supply Dealer. Avail- 
Only Seamless offers a complete line of able in Canada. 


SURGICAL RUBBER DIVISION 
THE SEAMLESS RUBREER COMPANY 
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G POWERED SURGICAL INSTRUMENTS AT THE 


SURGEON’S FINGER TIPS WITH 


_ One of a Series — THE STRYKER ROLO-DERMATOME 


The Stand and Mayo Table 
is a convenient accessory. 
Hospitals may assure compliance 
One power unit 4 =6wwith National Board of Fire 
operates Underwriter Standards for oper- 
all instruments ating room safety by using the 
os Stand which guarantees mounting 


and Cable — of the motor above 5 ft. 
$95.00 


Rolo-Dermatome 
$148.00 


Because of the small size and compact 
construction of the Dermatome, eve 
desired graft site is completely accessi- 
ble. The 35,000 cutting strokes per 
minute eliminates vibration and assures 
perfect control. Throw-away blades are 
easy to change. 


Desired graft thickness is easily set by 
one simple lever — from 5/1000” to 
30/1000”. Maximum graft width is 3”. 
Stationary parts contacted by blade are 
carboloy for long wear. Only two parts 
to clean. 

Dermatome rolls, rather than slides, re- 
quiring no skin preparation. Stryker 
skin tape can be used if desired. 


Stryker Rolo-Dermatome guaranteed for 


two years. 


Ask for the Stryker Rolo-Dermatome on approval — write today 


Depth Gauge and — = Color-Guide Drill 


12.00 
\ 
ce 


Rhinoplasty 
$132.00 


Write, wire or phone for a demonstration 


In Canada: Fisher and Burpe, Ltd. tf . fe » FRAME COMPANY 


Winnipeg, Manitoba A Kalamazoo Michigan 
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prevent periodic absenteeism... 


A major cause of absenteeism, dysmenorrhea represents a serious 
economic handicap to the more than one in three menstruating 
women with this complaint. PRANONE produces “brilliant results,” 
and more physiologic relief of dysmenorrhea,* significantly reduc- 
ing absenteeism from this cause. 

!’RANONE® Tablets (brand of Ethisterone U.S.P) are available in 5, 10 and 25 mg. 
strengths. 


*Yarsons, L., and Tenny, B., Jr.: M. Clin. North America 34 :1537, 1950. CL-J-51 


Schering 
PRANONE 


TABLETS 


Effective Oral Progestin 


Schering Corporation 
BLOOMFIELD, NEW JERSEY 


Dosage: 1 tablet 
b.id. or t.i.d., 
adjusted to the 
individual. 


CIBA 


SUMMIT,N. J. 


Serpasil Ritalin Serpatilin 
tranquilizer psychomotor emotional 
stimulant stabilizer 


To induce emotional equilibrium in those who swing from anxiety 
to depression, Serpatilin combines the relaxing, tranquilizing action 
of Serpasil with the mild mood-lifting effect of the new cortical 
stimulant, Ritalin. In recent months, numerous clinical studies have 
indicated the value of combining these agents for the treatment of 
various disorders marked by tension, nervousness, anxiety, apathy, 
irritability and depression. Arnoff,' in a study of 51 patients, found 
the combination of definite value in a variety of complaints, noting 
no effect on blood pressure or heart rate. Lazarte and Petersen’ also 
found Serpatilin effective in counteracting the side effects of re- 
serpine and chlorpromazine. They reported: “The stimulating effect 
of Ritalin seemed complementary to the action of reserpine ... in 
that it brought forth a better quality of increased psychomotor 
activity.” 

1. Arnoff, B.: Personal communication. 2. Lazarte, J. A., and Petersen, M.C.: Personal 
communication. 


Serpatilin Tablets, 0.1 mg./10 mg., each containing 0.1 mg. Serpasil® (reserpine CIBA) 
and 10 mg. Ritalin® hydrochloride (methyl-phenidylacetate hydrochloride CIBA). 


(reserpine and methyl-phenidylacetate hydrochloride CIBA) 


2/2289™ 
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BARD-PARKER RIB-BACK 
DETACHABLE SURGICAL BLADES 


must ‘survive’ a rigid series of progressive 
 —— scientific tests to qualify as suitable for 
surgical use. Those that ‘pass’ are surgi- 
cally perfect and uniformly sharp through- 
out their entire cutting edge. They will re- 
main sharp and useful for longer periods 
... an important factor in economy when 
yearly volume of purchases is considered. 


Specify RACK-PACK® packages in 
ordering gross and half gross quan- 
tities . . eliminating unwrapping 
—handling—racking of individual 
blades. A time and labor saver for 
the O.R. personnel. 


Ask your dealer 


BARD-PARKER COMPANY, INC. 
Danbury Connecticut, U.S.A. 


TO SURGER 
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able upon request. 
Narrow Table Attachment for infant surgery and head and 
neck surgery permits surgeon ideal proximity to operative site. 


Illustrating use of Arm Support, Thoracic Frame for prone positioning provides 
Headrest and Restraint Strap ap- unobstructed access to the operative site, 
propriate for a neurosurgical pro- 

cedure in the upright position. 


minimum shock to patient and progressive 
posturing during procedure. 
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AMERICAN 


Erie+> Pennsylvania 


Your copy of Accessory 
Brochure C-183 is avail- 


| 
gut 
gurcicr™ OPERATING TABLE \ | 
\ | 
| 
The ynexcelled versatility of the Amerti- 
can ten-eig surgical operating table \ | 
\ 
measvronly sncrease? py new and specialized | 
accessories which facilitate the complete \ | 
range of moder operative procedures: \ a 
| 
| 
| | 
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Now, for only $495 0° G. E. brings 


you complete 200-ma x-ray facilities 


New PATRICIAN diagnostic unit 


— the low-cost x-ray unit with major features 
you've always wanted. You get 81-inch angu- 
lating table * independent tube stand with 
choice of floor-to-ceiling or platform mount- 
ing * 200 ma-100 kvp, full-wave transformer 
and control ¢ double-focus, rotating-anode 
tube. But that’s not all. 

You're equipped for vertical and horizontal 
radiography — Bucky and non-Bucky technics 
—even cross-table and stereo views. Focal-film 
distances up to full 40 inches at any table 


*f.0.b. Milwaukee, U.S.A. 


for radiography 


angle . . . as great as 48 inches cross-table. 

The new PATRICIAN features a counter- 
balanced fluoroscopic unit with full screening 
coverage. Even the new automatic reciprocat- 
ing Bucky is counterbalanced — self-retaining 
in all table positions. 


Contact your General Electric x-ray repre- 
sentative for details or demonstration, and be 
sure to have him explain the G-E Maxiservice® 
rental plan. Or write X-Ray Department, Gen- 
eral Electric Company, Milwaukee 1, Wiscon- 
sin, for Pub. T-61. 


Progress Is Our Most Important Product 


GENERAL ELECTRIC 
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Makes induction 


peaceful procedure 


MAJOR ADVANTAGES: Rapidly traverses the second stage, rarely nau- 
seating, does not affect circulatory system or depress respiration.’ 


(VINYL ETHER FOR ANESTHESIA U.S.P., MERCK) 


The rapid action of ‘ Vinethene’ and its almost complete lack of irritant 
effect on mucous membranes recommend it for induction purposes. 
The patient is saved the discomfort produced by ethyl ether and the 
anesthesiologist seldom has to cope with the excitement of a pro- 
longed second stage. ‘Vinethene’ is easily administered via the open 
drop, semi-closed or closed technics. 

OTHER INDICATIONS: For short operative procedures and as a supple- 
ment to nitrous oxide or ethylene. 

SUPPLIED: In boxes of three 10-cc. bottles and in bottles of 25, 50, and 
75 ce., each with adjustable plastic dropper cap. 


Reference: 1. Adriani, J.: Techniques and Procedures of Anesthesia, Charles C 
Thomas, Springfield, Illinois, 1952, pp. 92-95. 
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TELFA lifts off easily without sticking, even from this Note easy removal of TELFA on 6th day after ex- 
very long midline incision. Stitches are never irri- cision of neck tumor. Wound is dry, healing is well- 
tated nor is healing disturbed. advanced, and removal is painless. 


WHATEVER THE WOUND, 
DRESS IT WITH TELFA 


Wounds heal faster with a TELFA dressing. Doesn’t stick... 
and no pain when you take it off 


Now you can dress any wound with TELFA— wounds 
that you have heretofore dressed with gauze, or with 
sponges and pads. 

TELFA is now available in two forms: TELFA Non- 
Adherent Strips, for simple, minor wounds and the new 
TELFA Non-Adherent Sponge-Pads for all routine 
surgical wounds and even for drainage cases. 

This means that you can now employ the advanced 
TELFA technique throughout your dressings practice. 

Because of its perforated ‘‘plastic skin” that goes next 
to the wound, TELFA absorbs drainage without sticking 
to the wound. Removal is simple, painless and does not 
disturb healing tissue or stitches. 

Result: you get fast, primary healing . . . less patient 
discomfort. 

Nature heals best when healing tissue is not disrupted. 
Use TELFA routinely. TELFA Strips, in 2” x 3” and 3” x 4” 
sterile envelopes; bulk cases in 24%” x 4”, 3” x 8”, 8” x 10”. 
TELFA Sponge-Pads, in 4” x 5” and 5” x 9” pads. 
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Curity 


TELFA 


NON-ADHERENT 
STRIPS OR 
SPONGE-PADS 


BAUER & BLACK 


DIVISION OF THE KENDALL CO., CHICAGO 
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pronounced 
MUSCLE-RELAXING ACTION 


LICENSED UNDER U.S. PATENT NO, 2,724,720 


MEPROBAMATE (2-methy|-2-n-propyl-1,3-propanediol dicarbamate) 


For significant relief in myositis, osteoarthritis, backstrain, and 


related conditions marked by: 


© Muscle spasm © Stiffness and tenderness 


@ Restriction of motion © Pain 


As a superior muscle-relaxant, Equant offers 
predictable action and full effectiveness on 
oral administration. It does not disturb auto- 
nomic function and is relatively free from 
gastric and other significant side-effects. Its 
anti-anxiety property provides important cor- 
relative value. 
Usual dosage: 1 tablet t.id. The dose may be ad- 
justed either up or down, according 


to the clinical response of the patient. 
Supplied: Tablets, 400 mg., bottles of 50. 


Philadelphia 1, Pa, 


anti-anxiety factor 
with muscle-relaxing action 
...felieves tension 
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Clinical evidence"** 
indicates that to augment 
the therapeutic _ AMultiple Compressed Tablet of ‘CO-DELTRA’ 


. Or ‘CO-HYDELTRA’ is specifically designed as a 
“tablet within a tablet’ to provide stability — 


advantages and to release in and anti- 


inflammatory agents... 


1. the outer layer of antacids comes in con- 


of Pred nisone tact with the gastric mucosa first . . - and : 


after it is completely dissolved . oe 
the hitherto intact inner core containing 


steroid then begins to release its full 
and P r ed nisolo ne, . therapeutic potential and not before. 2 
‘CO-DELTRA’ and ‘CO-MYDELTRA’ are the trade- 


antacids should be marks of Merck & Co., Inc. 


routinely co-administered 


All the benefits of prednisone and prednisolone: 
1. less sodium and water retention. 


2. marked anti-inflammatory activity at low 
dosage. 


3. prompt response even in patients refractory to 
other steroids. 


PLUS 


A. positive antacid action to minimize gastric 
distress. 


B. full potency and stability. 
C. uniform dependable results. 
D. greater flexibility of dosage with the addition 


of the new 2.5 mg. strength. 


a yg? 1, Boland, E. W., J.4.M.A. 160:613, February 25, 1956. 2. Mar- 
golis, H. M., et al. fA; . 158:454, June 11, 1955. 3. Bollet, A. J., et al. 
J.4.M.A. 188:459, June 11, 1955. 
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Compressed 
Table 


(Buffered Prednisone) 


bronchial 
asthma 


inflammattry 
Ski 


arthritis 


(Buffered Prednisolone) 


increase the flexibility of therapy 
with the “predni-steroids” 


All the benefits of prednisone and prednisolone 
plus greater antacid-to-steroid ratio to minimize 
gastric distress during maintenance therapy. 


The new 2.5 mg. tablets of ‘co-pELTRa’ and ‘co- 
HYDELTRA’ together with the 5 mg. tablets give the 
physician more latitude for precise adjustment of 
dosage to the individual patient’s needs. Cost for 
either strength tablet is substantially the same as 
for the steroid alone and in-addition the multiple 
compressed tablets assure routine co-administra- 
tion of both antacid and steroid components.. 


Supplied: ‘co-pe.rra’ (Prednisone Buffered) and 
‘cO-HYDELTRA’ (Prednisolone Buffered) are avail- 
able as Multiple Compressed Tablets, each tablet 
containing 2.5 mg. or 5 mg. of prednisone or pred- 
nisolone plus 300 mg. of dried aluminum hydroxide 
gel, and 50 mg. of magnesium trisilicate. 


SHARP 


Philadelphia 1, Pa. 
Division or Merck & Co., Inc, 


theumatoid 
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A NEW INDEX TO 


SURGERY 
Gynecology Obstetrics 


With International Abstracts of Surgery 


SURGERY, 


Volumes 81 to 100 

July 1945 to June 1955 

in blue buckram binding, gold stamped 
priced at $15.00 


for immediate delivery 


Tue third cumulative index to SURGERY, GYNECOLOGY & OBSTET- 
RIcs, covers Volumes 81 to 100—July 1945 through June 1955. All 
original articles, editorials, special sections—such as The Book 
Shelf, The Surgeon at Work—as well as the Collective Reviews 
appearing in the INTERNATIONAL ABSTRACTS OF SURGERY during 
this ten year period have been indexed and cross-indexed so as to 
make this vast volume of material easily and readily accessible to 
the user. 


Also available 


A LIMITED NUMBER OF COPIES OF THE INDEX TO VOLUMES 
1 To 40, suLy 1905 To JUNE 1925 
SPECIALLY PRICED AT $5.00 


41 To 80, Juty 1925 To JuNE 1945 
SPECIALLY PRICED AT $10.00 


Add 25¢ for mailing expense outside U.S.A. 


Gynecology Obstetrics 


54 EAST ERIE STREET, CHICAGO 11, ILLINOIS 
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For Initial Therapy | 
Every Case HYPERTENSION 


Effective in up to 80% of mild hypertensives! and in 
many patients with more severe forms of hypertension.’ 


_Rauwiloid represents the balanced, mutually potentiated 
actions’ of several Rauwolfia alkaloids, of which reserpine and 
the equally antihypertensive rescinnamine have been isolated. 


Hence, reserpine is not the total active antihypertensive 
principle of the rauwolfia plant. 


Rauwiloid is freed of the undesirable alkaloids of the whole 
rauwolfia root. Recent investigations confirm the desirability 
of Rauwiloid (because of the balanced action of its contained 
alkaloids) over single alkaloidal preparations; “‘...mental de- 
pression...was...less frequent with alseroxylon...’’ 


1. Moyer, J. H., in discussion of Galen, W. P., and Duke, J. E.: Outpatient Treatment 
of Hypertension with Hexamethonium and Hydralazine, South. M. J. 47:858 (Sept.) 
1954. 

2. Finnerty, F. A., Jr.: The Value of Rauwolfia Serpentina in the Hypertensive Pa- 
tient, Am. J. Med. 17:629 (Nov.) 1954. 

3. Cronheim, G., and Toekes, I. M.: Comparison of Sedative Properties of Single 
Alkaloids of Rauwolfia and’ Their Mixtures, Meet. Am. Soc. Pharmacol. & Exper. 
Therap., Iowa City, Iowa, Sept. 5, 1955. 

4. Moyer, J. H.; Dennis, E., and Ford, R.: Drug Therapy (Rauwolfia) of Hyperten- 
sion. [I. A Comparative Study of Different Extracts of Rauwolfia When Each Is Used 
Alone (Orally) for Therapy of Ambulatory Patients with Hypertension, A.M.A. Arch. 
Int. Med. 96:530 (Oct.) 1955. 


The dose-response curve of 
Rauwiloid is flat, and its dos- © 
age is uncomplicated and 
easy to prescribe...merely 
two 2 mg. tablets at bedtime. 


Rauwiloid is the original alseroxylon fraction of India-grown 
Rauwolfia serpentina, Benth., a Riker research development. 


Riker mae 
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through-the-night photographs show... 


NONBARBITURATE 


Habituation has not been reported 


Twenty-eight-year-old male, restless sleeper, tense personality with 
occasional insomnia, was photographed at fixed intervals during 
the night to produce a series of exposures on same sheet of film. 
On placebo (above), unique “stroboscopic” picture shows him in 
typical fitful night of unrest. i 


Further clinical evidence of the sedative 
and hypnotic effectiveness of DORIDEN 
is provided by numerous clinical studies. 
In most cases, Doriden acts in 15 to 30 minutes, 
affords 4 to 8 hours of refreshing sleep. - 
and come morning, the patient awakens “clear-headed.” 


3 


induces sound, 
restful sleep 


Same patient on successive night, following administration of 
Doriden 0.5 Gm. at bedtime, is shown in distinctly more restful 
repose. Total sleep was achieved in 16 minutes. Close study of 
activity pattern shows approximately 50 per cent reduction in 
overt motion and restlessness. 


DORIDEN jg also an excellent daytime sedative... 
calms the tense, anxious, overwrought patient. 


DOSAGE: For SLEEP—0.5 Gm. at bedtime. 
As a DAYTIME SEDATIVE—0.125 or 0.25 Gm. t.i.d. after meals. 


TABLETS, 0.125 Gm., 0.25 Gm. (scored) and 0.5 Gm. (scored). 
DORIDEN® (glutethimide C!BA) 


CIBA 


SUMMIT, N. J. 2/2213 
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A New FProduct--- 


CATH-URINE 


(patent pending) 


Makes EHvery Female Urine Specimen Significant 


CATH-URINE Especially designed for the collection of a clean 


Sterile Disposable Plastic Catheter and urine specimen from the female bladder, CATH- 

Specimen Container for Use in Hospi- URINE is an ingenious disposable plastic catheter 

tal, Doctor's Office, Patient's Home. enclosed and sealed within a plastic bag. The 
device is all-plastic and is made of polyethylene, 
sterilized for the protection of the patient and 
culture of urine. No y equip t is ded 
and no reprocessing is necessary. All parts are 
disposable. An attached card identifies the speci- 
men and may be used by the laboratory for re- 
porting results. 


CATH-URINE is available from leading 


surgical supply houses 


DADE REAGENTS, INC. 
1851 DELAWARE PARKWAY + MIAMI, FLORIDA 


For the care of dry, sensitive skin 
pleasingly and efficiently serving 
patient and physician during all seasons 


Superfatted 


BASIS? SOAP 
and 
Nivea® Skin Oil 


the surgeon’s hand lotion 


LABORATORIES, INC 


STAMFORD, CONN., U. S. A. 


Manufacturers of Elastoplast® 
the original elastic adhesive 
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instant, deep anesthesia 


of accessible mucous membranes 


XYLOCAINE® JELLY 


(Brand of lidocaine*) 


a new form of the widely accepted injectable 
Xylocaine Hydrochloride 


® Provides more effective anesthesia of longer 
duration than any comparable preparation used in the 
genito-urinary tract, ear, nose and throat. 


@ Establishes immediate, intimate and prolonged 
contact with mucous membranes due to the low surface tension 
and high viscosity of its water-miscible base. 


© Effectively lubricates for easier instrumentation. 
© Nonstaining .. . easily removed with water... 
nonsensitizing and nonirritating. 


Xylocaine Jelly contains 2% Xylocaine Hydrochloride in a sterile aqueous 
jelly adjusted to suitable viscous consistency with carboxymethylcellulose. 
Supplied in collapsible tubes which deliver at least 30 cc. 


A detachable applicator cone and a key for expressing contents 
are included in each package. 


“U.S. Patent No, 2,441,498 


Xylocaine Jelly is now made available at the 
request of many physicians, surgeons, and 
anesthesiologists who routinely use Xylocaine Solution. 


ASTRA Pharmaceutical Products, Inc., Worcester 6, Mass., U.S.A. 
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When summer drinks bring diarrhea... 


Cremosuxidine. 


SULFASUXIDINE® SUSPENSION WITH PECTIN AND KAOLIN 


MAJOR ADVANTAGES: Has pronounced antibacterial action. Detoxifies and Philadelphia 1, Pa. 
adsorbs intestinal irritants. Soothes the mucosa. Tasty chocolate-mint flavor. & CO. 


Adult dosage: 114 to 2 tbsp. six times a day. Children and infants in proportion. 


No. 601 Tower Bone Crumbing Mill 
Now available for immediate shipment 


BONE CRUMBS FOR BETTER SURGERY! 


Ideal bone crumbs are easily obtained with the Tower 
Bone Crumbing Mill. Because of the unique dividing 
action of this Mill, the entire donor bone is torn into 
burr-like crumbs. These crumbs are physiologically and 
structurally superior to any other type of bone chips 
or splinters for use in bone grafts, arthrodeses, cavity 
plasties, bone restorations, facial reconstructions, spinal 
fusions, spinal arthrodeses, and as an excellent 
osteogenic foundation for massive grafts. 


Easily operated and cleaned, the Bone Mill is simply 
assembled (no nuts, bolts or screws to adjust) and can 
readily be sterilized. There is no contamination or loss 
from flying bone chips, as finished bone crumbs fal! 
directly into container. 


Write today for complete information 


The TOWER COMPANY, Ine. 
Manufacturing and Research Specialists in Fracture and Surgical Equipment 


P. O. Box 3181 
SEATTLE 14, WASHINGTON 


Fifth and Stevens 
GENEVA, ILLINOIS 
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only one of the advantages of the 


It all started less than a year ago with 
ew the publication of a Weck Catalog, “Instruments 
Nee SURGICAL INSTRUMENTS for Infant Surgery”. The results were 


immediate. The response came not only from 
surgeons specializing in the infant field 

but also from men performing other types 

of delicate operations such as plastic, neuro 
and cardiovascular surgery. 


In fact, many surgeons feel that the 

development of these “Slenderized” 

Instruments represents a new trend 

—answering a need for lighter, 

more efficient instruments for use 

in all types of surgery. As one 

$9-73 am sqisndles, surgeon put it, “these instruments 
delicate cause less trauma, the ultimate 


rt st t 
objective of all good surgeons”. 


rounded blades W 
points 


We therefore, are pleased to 
announce the publication of a new 
catalog supplement featuring 
additional Weck “Slenderized” 
Surgical Instruments. For your 
copy, please mail the coupon. 


Edward Weck & Co., Inc. $G0-6-56 
135 Johnson St., Brooklyn 1, N. Y. 


Send me free copy of your Catalog Sup- 
plement “Weck Slenderized Surgical In- 


$9-576 Chester sp 
%”, lon 


Serrated 


struments”’. 


HOSPITAL 


EDWARD WECK «co. inc. 


135 JOHNSON STREET « BROOKLYN 1, N. Y. 


Monviact of Surgical Instruments + Hospital Supplies 
Instrument Repairing 


STREET & No 
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| 
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THE BERBECKER ‘’SPRING EYE” 
Threads Instantly 
Holds Securely 


THE BERBECKER Spring Eye may be threaded at any 
point on the suture merely by forcing the suture 
through the slot into place. It is then held as securely 
as though in a solid eye. 

This eye permits use of black silk or other non- 
absorbable sutures, as used in the Halsted technique, 
for stomach and other abdominal operations, where 
tension on the wound is excessive. One of many de- 
pendable Berbecker needles obtainable regularly 
at your surgical supply dealer. 


Fig. 6 


BERBECKER SURGEONS NEEDLES 


Made in England for the Surgeons and Hospitals of America 
JULIUS BERBECKER & SONS, INC., 15 E. 26th ST., NEW YORK 10 


Vaginal Anti-infective Jelly. Con- 
tains 0.1% gentian violet in an 
acid polyethylene glycol base. 


‘END THE TORTURE 


of agonizing vulvar itch 
in monilial vaginitis! 


FAST, WELCOME RELIEF 
HIGH RATE OF CURE 


Once nightly — just 12 applications usually 


cures the most stubborn case 


GA-4 
WESTWOOD PHARMACEUTICALS © Div. Foster-Milburn Co. 


© 468 Dewitt St., Buffalo 13, N. Y. 
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NOW AVAILABLE 


A Surgical Library 


SURGERY 
Gynecology ez Obstetrics 


With International Abstracts of Surgery 


Volumes 1 to 101 

July 1905 to December 1955, inclusive 
in handsome buckram binding, 

gold stamped 


Specially priced at $2150.00 
domestic shipping charges included 


THIS IDEAL LIBRARY for the surgeon may be had in a 
color of buckram of your own choosing and without 
additional charge your name in gold lettering may be 
included on the binding. As it has taken us some time 
to accumulate these issues we suggest your early inquiry. 


SURGERY, 


Gynecology e Obstetrics 


54 EAST ERIE STREET - CHICAGO 11, ILLINOIS 
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Atlas of Rush Pin Technics 


by LESLIE V. RUSH, M.D. 


A Concept of 


WHAT THEY SAY: 

. Certainly both the book and its subject, 
the Rush Pin, can be highly recom- 
mended for detailed study by all who 
are called upon to treat fractures fre- 
quently. 

—Journal of International College 
of Surgeons. 


. This book has a definite place in a reference library on the treatment of frac- 
tures, and the principles shown in it are recommended if the pitfalls that one 
may encounter are remembered. The book is excellently made up, the printing 
is of a good size for easy reading, and the drawings and roentgenograms make 
the book almost self-explanatory. 


— Journal of the American Medical Association. 
227 PAGES 
895 ILLUSTRATIONS 
PRICE $15.00 


MERIDIAN, MISS. 


just what the Doctor ordered... 


a wonderful trip 
by American Express! 


TOURS... hundreds of delightful tours! . . . escorted 
or independent . . . expertly planned to take in all the 
highlights . . . anywhere in the U. S. or abroad—to Canada, 
Mexico, Hawaii... Europe, Asia, Africa or South America! : 


CRUISES... anywhere your heart desires! ... Caribbean or 
Mediterranean... Atlantic or Pacific , ... Bermuda, Nassau, Hawaii, South 
> America, Asia or Europe . . . Around-the-World or toa few choice pore 


ip, motorcoach, 


ALWAYS CARRY 
AMERICAN EXPRESS 
. 338 Offices—in Principal Cities 
ce ie throughout the U.S. and Abroad 


AMERICAN EXPRESS TRAVEL SERVICE 


65 Broadway, New York 6, N. Y. 20 S. Michigan Avenue, Chicago 3, III. 
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~ 
RESERVATIONS ... complete . .. Air, rail, steamship, 
i ~ hotel and resort reservations to suit your,séhédule, taste and 
budget. For business or pleasvré . . . for the individual— 


prevents stick 


i 
In. ; 
a surface closure for small wounds 


TUBE-FEEDING 
FORMULA 


quick ! easy! complete! § 
To prepare, mix 
1 quart whole milk 


3 cups (405 Gm.) 
non-fat milk powder 


4 heaping tablespoons 
(60 Gm.) GEYRAL PROTEIN 


Add water to make 
2,000 cc. 


REFRIGERATE UNTIL READY TO USE 


This formula supplies essential 
nutrients for 24 hours: | €cislom 


Liquid 


Protein IS IN THE BALANCE 


Carbohydrate 273 Gm. | 
Calories eeethe Sharpness...the Strength 


plus 26 vitamins and minerals 


To meet the surgeon’s need for PRECISION- 
dependability, every Crescent Blade is 
e precision-made for fine balance 
¢ precision-honed for extreme sharpness 
© precision-tested for strength and rigidity 
® precision-protected by the new moisture- 

proof, all-climate, aluminum-foil wrapping 
Use of a new Swedish steel of high carbon 
content and unusually fine grain assures 
precision-performance in every “Master 
Blade” for the Master Hand. 

Samples on Request 

CRESCENT SURGICAL SALES CO., INC. * 440 Fourth Ave., New York 16 


GERIATRIC VITAMIN-MINERAL-PROTEIN SUPPLEMENT 


Crescent 


LEDERLE LABORATORIES DIVISION 


AMERICAN CYANAMID COMPANY | SURGICAL BLADES AND HANDLES 


PEARL RIVER, NEW YORK 


*REG. U.S. PAT. OFF. 


| 
| 
| 
| 
| 
| 
> | | 
| ke 
| 
| 
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A brighter outlook comes 
with a “sense of well-being” 


Every woman who suffers in the menopause deserves “Premarin.” 


“Premarin” provides prompt relief from distressing symptoms and 
an added “sense of well-being.” 


“Premarin,” available as tablets and liquid, presents the complete 
equine estrogen-complex. Has no odor, imparts no odor. 


in the menopause and 
the pre-and postmenopausal syndrome 


& AYERST LABORATORIES * New York, N. Y. * Montreal, Canada 
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because your critical instrument 
needs are on her mind when she in- 
spects “National” optical components. 


after Mastectomy 


“surprisingly The finest and most modern control and 
simple” inspection methods are commonplace at 
“NATIONAL.” That is why professional men 

breast and women the world over have, for 25 years, 
known “NATIONAL” as a manufacturer of 


fo rm highest quality diagnostic instruments. 


restores Normal Contour You will find that our rich experience is your 
Natural Alignment best possible surety that any “NATIONAL” 
Life-like Motion instrument you purchase will be éntelligently 
Self Confidence keyed to your requirements and capable of 


: long, dependable, low-cost service. 
through balancing weight compensation 


and natural fluidity of motion | oOpHTHALMOSCOPES | PROCTOLOGY SETS 
adaptable to any brassiere, even bathing suit | OTOSCOPES CAUTERY SETS 


CYSTOSCOPES HEADLIGHTS 
Recommended by leading doctors because of its ex- 
cellent cosmetic results and its ability to meet the RESECTOSCOPES TRANSILLUMINATORS 
patient’s previously overlooked physiological needs. | HYSTEROSCOPES ELECTRICATORS 


Available in 24 sizes. Expertly fitted in leading 
stores throughout the United States and Canada 
Patented U.S.A. & Foreign Countries 


IDENTICAL FORM, INC. 
17 West 60 St., New York 23, N.Y. 
Test! See for yourself! Have your surgical 


Please send professional literature dealer show you, for example, our New 


and list of authorized dealers. Proctology Set 400-D. We think you'll like 
it, and want one. 


M.D. 
INSTRUMENT CO., INC. 


92-21 Corona Avenue, Elmhurst 73, N. Y. 


City Zone State 


VISIT US at BOOTH C-35 A.M.A. CONVENTION 


Chicago—June 11-15 (ENGELHARD INDUSTRIES) 
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after major surgery, 
illness, injury 


 erofor °tablets 
(Critically essential L-lysine plus all the important vitamins) 


In stress situations hypoproteinemia Three Cerofort Tablets daily, 
and/or vitamin deficiency states may be one with each meal, supply: 
responsible for these complications’: 
Vitamin A U.S.P. units 
e decreased resistance to infection Vitamin D ....... 1,000 U.S.P. units 
* increased susceptibility to shock Thiamine Mononitrate 10 mg. 
retarded wound healing and Riboflavin ....... 

callus development Pyridoxine Hydrochloride ......... | 2mg. 
Niacinamide 
At the time when the need Calcium Pantothenate ............ 20mg. 
for high quality protein is the Vitamin B:2 Activity (Cobalamin).. 4 mcg. 
greatest, too many convalescents Folic Acid satiseinaaumenies 1.5 mg. 
choose lysine-deficient wheat Ascorbic Acid ..... 300mg. 
and cereal proteins. *Equivalent to 600 mg. u-lysine 


Efficient protein synthesis requires Supplied in bottles of 60 tablets. 
all the essential amino acids, 
simultaneously, and in the References: 1. Rhoads, J.E.: Internat. 

Abstr. Surg. 94:417, 1952. 2. Mecray, P., Jr.: 


correct proportions. Am. J. Clin. Nutrition $:461, 1955. 


Efficient protein synthesis 3. Cannon, P.R.: J.A.M.A. 135:1043, 1947, 
4. Halpern, S.L., in Nutrition in Infections, 


also r — ample supplies Miner, R.W., ed.: Ann. New York Acad. Sc. 
of vitamins.* 63:147, 1955. 
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prescribe 


for sacro-iliac 
support 


Strength in con- 
struction and 
the “block and 
tackle”’ lacing 
design of Camp 
Sacro-iliac Sup- 
ports assures its 
wearer maxi- 
mum immobility 
, during treat- 


4 ment of low- 


back conditions. 
Authorized 
Camp Dealers 
serve your pa- 
tients with im- 
mediate pro- 
fessional fittings 
in strict accord- 


ance with your prescriptions. And 
your patients benefit from Camp’s low 
prices and high standards of garment 


comfort. 


SUPPORTS 
JACESON, 


“APPLIANCES 
MICHIGAN 


To counteract 
corticoid-induced adrenal 
atrophy during corticoid 
therapy, routine support of the 
adrenals with ACTH is recom- 
mended. 


THIS IS THE 
PROTECTIVE DOSAGE RECOMMENDATION 
FOR COMBINED CORTICOID-ACTH THERAPY 


@ When using prednisone or prednisolone: 
for every 100 mg. given, inject approx- 
imately 100 to 120 units of HP* 
ACTHAR Gel. 

®@ When using Aydrocortisone: 
for every 200 to 300 mg. given, inject 
approximately 100 units of HP* 
ACTHAR Gel. 


@ When using cortisone: 
for every 400 mg. given, inject approx- 
imately 100 units of HP*ACTHAR 
Gel. 


Discontinue administration of corticoids on 
the day of the HP*ACTHAR Gel injection. 


(IN GELATIN) 
The Armour Laboratories brand of purified adre- 
nocorticotropic hormone—corticotropin (ACTH) 
*Highly Purified 


Unsurpassed in Safety and Efficacy 
More than 42,000,000 doses of 
ACTH have been given 


THE ARMOUR LABORATORIES 


WIVISION OF ARMOUR AND COMPANY 
ILLINOIS 
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Each SUR-BEX with C 
tablet contains: 


Thiamine Mononitrate 
Riboflavin 


Pyridoxine Hydrochloride 


Vitamin Bi2 (as cobalamin concentrate) 2 mcg. 


Calcium Pantothenate 

Ascorbic Acid 

Liver Fraction 2, N. F....... 300 mg. (5 grs.) 
Brewer's Yeast, Dried 150 mg. grs.) 


As a dietary supplement: | or 2 tablets 
daily. 


For stress, or postoperative convales- 
cence: 2 or more tablets daily. 


YUU . | 
HABBOTT'S B COMPLEX TABLETS WITH C) 
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unique 
in successfully fighting 
malpractice charges 


Ann Woodward 


Director 


PROBLEMS— 
Our Stepping Stones 
To New Friendships 


Take the problem of Doctor A and Clinic Y, for instance. Doctor A, 
an able y deg had decided to find a post which held greater 
romise for the future. No immediate opening offered at the time, 
ut we searched the field and put him in touch with the most suit- 
able positions then available. 


We pursued our efforts unrelaxed, and the physician candidate 
———. When Clinic Y, located several states away, asked us to 
find a gynecologist of qualifications which Doctor A fulfilled, we 
described the opening to him at once, and he was shortly accepted. 


Doctor A told us later how he felt about the solution we found: 
“Your consistent and untiring attempts to find the position I 
sought certainly deserve the highest praise.” 

When your own personnel problems or placement needs call for 
an answer, we shall take satisfaction in extending to you the alert, 
systematic, unrelaxing efforts which can solve OUR problem. 


Will you give us this opportunity? 


OUR 60TH YEAR 


“WOODWARD -- 
lodlical Personnel Bureau 
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OINTMENT AND POWDER ZINCUNDECATE | 
SOLUTION UNDECYLENIC ACID 


Effective in the continuous therapy desirable for 
successful treatment and pr of superficial 
fungous infections, especially 


DERMATOMYCOSIS PEDIS 
(athlete’s foot) 


The following simple regimen is suggested: 


NIGHT DESENEX Ointment applied liberally to 
infected and surrounding areas every 
night before retiring. 


DAY DESENEX Powder applied every morn- 
ing by dusting freely on feet (rubbing 
in gently)—and in shoes and socks. 


Cures the average moderate to severe case in 
from one to three weeks. 


Available at all pharmacies 


Write for samples and literature 
PD-57 


MALTBIE LABORATORIES DIVISION 
WALLACE & TIERNAN INC. 


25 MAIN ST., BELLEVILLE 9, NEW JERSEY USA 


SMITH 


Selective Retractor 
(Patent Pending) 


Big CLINIC Help for SMALL Hospitals 
You need only ONE assistant 


The Smith Retractor does ALL the retracting 
Complete Description on Request 
Exclusive Distributors 


BROOKLINE. 
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f 
| 
| 
| 
7 
: 
> 
92 


SURGERY 


Gynecology er Obstetrics 


BOUND VOLUME PRICES, 
CURRENT ISSUES: 


BINDING CASES: 


BINDING: 


SURGERY, 


With International Abstracts of Surgery 


In Handsome Volume Binding. . . 


Gold Stamped 


YOUR JOURNALS may be encased in a permanent library 
binding, insuring their preservation and maximum 
convenience in their use. Binding cases may be had for 
use by your own bookbinder, or your journals may be 
exchanged for bound volumes. We can supply some 
missing numbers. 


EACH SECTION of the journal is paged and bound 
separately, each volume including six months’ issues 
and index. There are four volumes to the year. The 
standard binding material is blue buckram, stamped in 
gold. 


SuRGERY, GYNECOLOGY AND OpssteETrRics (2 vols. yearly) $9.50 each; 
INTERNATIONAL ABSTRACTS OF SURGERY (2 volumes yearly) $8.50 each. 
Add $1.00 per volume for back issues. 


STANDARD blue buckram stamped in gold, ready for bookbinder, $2.50 
each. In ordering give volume numbers. 


JourNALS in good condition may be returned in exchange for bound 
volumes; binding charge, $5.00 per volume. 


SHIPPING CHARGES are in addition to the above prices, and must be 
prepaid on journals returned. 


Gynecology Obstetrics 


54 EAST ERIE STREET, CHICAGO 11, ILLINOIS 
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THERE'S ONLY ONE 


with that COCHRANE QUALITY 


Perfect performing APPLYING FORCEPS for $19.00 
Bulldog or Seraphin clamps ... precision built 


of stainless steel. Guaranteed! 


JEWETT 


(ONE PIECE FORGED) 


Trochanteric Nail LIKE 


GREER 
COLOSTOMY 


GREER 
‘(couostomy 
compact 


STAINLESS SMO. 


7 Save Your Time and Speed 
No. 381N Ea. $12.50 Patients’ Hospital Discharge 


Nail Lengths: 242”, 3”, 34%", 3%", The patient is completely equipped with 
, 4", a Greer Colostomy Compact—even to 
easily understood instructions for use. No 
snk individual fittings needed. Specify Greer 
Plate lengths 3”, 4”, 5", 6". ™ =—sold by your local surgical dealer. 


Write for Complete Catalog 
RICHARDS MANUFACTURING COMPANY JOHN F. GREER Co. 


756 Madison Ave., Memphis, Tenn. 3805 BROADWAY «+ OAKLAND 11, CALIF. 


SURGERY 
Gynecology ez Obstetrics 1955 November & December 


We will pay you $1.00 for each copy if complete and not defaced. 
SURGERY, Gynecology e Obstetrics 


54 East Erre Street, Cuicaco 11, 
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FIBRIN (HUM 


Cutter Parenogen is tor ‘the contre 0 In .: 
afibrinogenemic conditions. Hypo- and afibritiogenémia i is 
frequently associated with abruptio placentae: Pregnancies, 
long-standing intra-uterine fetal deaths, amniotic fluid embolistas, 
thoracic surgery, pancreatic surgery, and other surgical and ’: edn 
traumatic conditions. Massive whole blood transfusions can * e 7 

often be eliminated by the use of Parenogen since the fibrinogen . 

level is rapidly raised to a safe coagulating level. ae 


available: 

ty 
For this fibrinogen therapy, Parenogen should be consideeed 
when the fibrinogen level falls below 100 mg. %. 


Parenogen is the only commercially prepared human fibrinogen 
available. Each vial is derived from normal human plasma 

and is bacteriologically sterile, non-pyrogenic and has been CUTTER Laboratories 
subjected to ultraviolet radiation. eeninas 


Be sure Parenogen is available in your O.R. when you need it. 
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“INFILTRATION avo BLOCK ANALGES 


“minimum of 5 hours® 
operating time” 


“postoperative 
_ from 4 to 9 hours”” 


In a very large series of operative procedures (3000 and 2500 cases, 
respectively), Bonica’** and Moore®* found Pontocaine highly satis- 
factory for regional anesthesia in virtually all types of operations. 


The very low, effective concentrations—0.1 to 0.2 per cent—of 
Pontocaine hydrochloride account for its high degree of comparative 
safety.® 


With Pontocaine ‘“‘postoperative analgesia is indeed striking and 
gratifying to the patient, surgeon and anesthesiologist.”? Prolongation 
of therapeutic and diagnostic block is another advantage of great 
importance. 


PONTOCAINE 


HYDROCHLORIDE 
Supplied 


0.15 per cent solution, vials of 100 cc., 
and instantly soluble “Niphanoid” 
form in 250 mg. ampuls. 


References: 
1. Bonica, J. J.: Anesthesiology, 11:716, Nov., 1950. 
2. Moore, D. C.: J. A. M. A., 146:803, June 30, 1951. 
3. Bonica, J. J.: Anesth. & yn 30:76, Mar.-Apr., 1951. 
4. Bonica, J.J.: The Management of 7 
Philadelphia, sea & Fantaer, Sept., 1953. 


5. Moore, D.C.: R I Block. field, Ul, 


Pontocaine, trademark reg. U. $. Pat. Off. 
brand of tetracaine 


LABORATORIES 
NEW YORK 18, N.Y. * WINDSOR, ONT. 
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““markédly inhibits postoperative vomiting.””! 


With “Thorazine’ “postoperative retching seldom isa prab- 
lem. Intractable riausea and retching due to spimalanesthetics 
responded . . . Retching caused by orga} aanipulation 

also 
“Thorazine’ administered ‘before general: anesthesia ‘“re- 
duced the postoperative vomiting. from ‘28.8 percent to 
13 per cent.”’? 


Mathews ev al,: Am, Pract. & Dig. ‘Treat. 6;360:(Mat.) $955... 
2. Albert and Coakley: Anesth. & Analg. 33:285 JulysAug1955,. 


“Thorazine’ is available in ampuls, tablets and syrup, as the hydrg- 


chloride; and ‘in. suppositories, as the base. 
‘Thorazine’ should be administered discriminateljy and, before pre- 
scribing, the physigian should be fully conversant With wT ane one 


literature. 1 
Smith,-Kline@ French Laboratories; 1530 Philadelph 


M. Reg: Pat. Off. for-chlorpromazine, 


Printed by R. R. Donnelley & Sons Co., Chicago, Tilinols, U. S, A. 
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